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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SOIENOCE 


PHYSICAL EXERCISE FROM THE STAND- 
POINT OF PHYSIOLOGY * 


Mytuovoeists tell us that Asculapius, 
the god of healing, was slain by‘a thunder- 
bolt from Zeus because of complaints 
which had reached that deity that Aiscu- 
lapius had become so skilful in his art that 
Hades was fast being depopulated. His 
tragic end, however, did not deter his cour- 
ageous daughter, the goddess of health, 
from carrying on a vigorous propaganda; 
and, whatever the immediate result of her 
efforts, I am quite sure that her followers, 
the hygienists of the present day, are even 
more successful than are the doctors in 
delaying the day of our entrance into a 
future life. It has been many centuries 
since offerings to Hygeia were laid on her 
altars on the Grecian hills, but the aim of 
her cult has not changed. This aim, as I 
conceive it, is to bring to, and maintain at, 
its highest efficiency the organic machine. 
An unhealthy body is a pathological body, 
and any method is a legitimate hygienic 
method which tends to keep the body in a 
physiological status. Hygiene has been 
well called applied physiology. 

What are the criteria of efficiency in a 
living body? One criterion is that the 
body’s chemical processes shall proceed 

1An address delivered in a symposium on “ The 
Regulation of Physical Instruction in Schools and 
Colleges, from the Standpoint of Hygiene” before 
Section K (Physiology and Experimental Medi- 
cine) of the American Association for the Ad- 
vancement of Science, Baltimore, December 29, 
1908, 
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in a rapid, orderly and economical manner. 
Chittenden has taught us to beware of an 
excessive quantity of protein food, even 
though it may be questioned whether 
it is most economical to reduce our 
daily protein intake to as low a point 
as forty or fifty grams. Digestion should 
not be delayed. Oxygen starvation 
is most deleterious; and the two re- 
quisites for a sufficient intake of this es- 
sential element are, first, a sufficient supply 
outside the body and, secondly, an efficient 
respiratory mechanism. It can hardly be 
questioned that a rapid anabolism and a 
rapid katabolism are advantageous. The 
storage of much nutriment in the cells, in 
the form of glycogen or fat, is like putting 
one’s money in a safe-deposit compartment, 
where it lies with no interest return to its 
owner. Food should be quickly utilized, 
either to form protoplasm or to yield en- 
ergy. There is also reason to believe that 
intermediate katabolic products are harm- 
ful to the tissues, and that they should be 
quickly turned into the final excretory 
products and cast out. Thanks to the 
labors of Starling and others, we are now 
beginning to realize how far-reaching is the 
control of the various tissues by distinct 
chemical bodies, or hormones, produced in 
other tissues. Any interference with the 
production of hormones is obviously an ob- 
stacle to efficient action. 

A second criterion of efficiency is that 
the body’s physical, as distinct from its 
chemical, processes shall be adequate to the 
body’s needs. Voluntary and involuntary 
muscles should possess size, toughness and 
contractile power sufficient for both ordi- 
nary and extraordinary demands. The 
heart should be able to resist a high blood 
pressure without detriment to its muscle 
fibers or valves. The capillary bed should 
be eapacious. Vasomotor response should 
be ready. Respiratory organs should be 
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capable of quickly bringing in oxygen and 
quickly eliminating earbon dioxide. Os. 
motic exchange should be rapid. Seereting 
and excreting organs should be richly sup- 
plied with blood and lymph, and capable 
of quickly supplying their products. The 
amount of energy utilized in mechanical 
work should be as high as possible in pro- 
portion to the total amount of energy ex. 
pended, and the work of Zuntz and others 
has shown that the former can be largely 
increased by training. 

A third criterion of efficiency is accuracy 
and delicacy in the activity of the organs 
of special sense. 

And a fourth criterion of efficiency is a 
skilful working central nervous system, 
playing its part effectively, whether with 
or without psychic accompaniments, and by 
means of excitation and inhibition exerting 
an adequate coordination and control of all 
the bodily processes. 

From this summary of some of the fac- 
tors that make up physiological efficiency 
I turn to one of the most important ob- 
stacles to its development. This is fatigue. 
Fatigue is a general biological phenomenon 
—wherever protoplasm exists, there fatigue 
is possible. Given everything else, it is 
fatigue that loses races and it is absence of 
fatigue that wins games.. Fatigue occurs 
in both physical and psychical processes. 
It is normal, and yet it may easily overstep 
its ill-defined normal boundaries and be- 
come markedly pathological. While orig- 
inating, it may be, in one tissue, it radiates 
to all others and touches the most remote. 
It manifests itself in striking physical phe- 
nomena, yet it is primarily a chemical one 
—a phenomenon of metabolism. It seems 
strange that, with all the centuries during 
which mankind has struggled against it, 
fatigue should still remain largely an un- 
solved problem. We seem to be on the 
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right track, but our progress seems immeas- 
urably slow. 

Not only logie but experiment tell us that 
fatigue has a twofold cause—diminution 
of substances essential to protoplasmic ac- 
tivity—and here oxygen and carbohydrate 
loom large—and accumulation of toxic 
products of katabolism, among which we 
reckon carbonic dioxide, paralactic acid and 
monopotassium phosphate. 

That lack of oxygen is a potent factor 
seems probable from Hill’s recent results, 
which seem to demonstrate the efficacy of 
pure oxygen taken into the lungs in quickly 
restoring one who is suffering extreme fa- 
tigue. 

That lack of carbohydrate is in part re- 
sponsible for fatigue seems evident from 
the abundant testimony, coming not only 
from daily human experience, but from 
many laboratory experiments, conducted 
by a great variety of methods, to the effect 
that sugar restores the working power of 
the fatigued neuro-muscular mechanism. 
In view of the complexity of the chemical 
changes involved in protoplasmic activity, 
it seems hardly possible that fatigue sub- 
stances are limited to two end products of 
metabolism, carbonic dioxide and a phos- 
phate of potassium, and one intermediate 
product, paralactic acid. Indeed, Weich- 
ardt has gone beyond this and claims to 
have found among the products of extreme 
muscular activity a specific toxin, which is 
analogous to bacterial toxins and capable 
of producing the symptoms of fatigue when 
injected into animals. And he further 
claims to have produced, by methods analo- 
gous to those employed with bacterial tox- 
ins, a specific antitoxin possessed of striking 
recuperative powers. These claims he sup- 
ports by a large amount of experimental 
evidence. Without a repetition of his pro- 
cedures—and I am unaware that any one 
has yet done this—it is difficult to express 
an opinion of value concerning the exist- 
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ence of his toxin and antitoxin. That he 
obtained from the tissues of his fatigued 
animals a poison of a high degree of tox- 
icity seems undoubted; that this is capable 
of ready neutralization is less clear; and a 
sceptic may be inclined to be dubious of 


the specificity of Weichardt’s products. 


The preparation of his antitoxin in this 
country is now protected by patents issued 
from Washington, and it is gratifying to 
feel that if it prove to be the long-sought 
antidote to fatigue, now commercialized it 
will come within the provisions of our pure 
food law. 

Whether future research justifies Weich- 
ardt’s claims or not, our conception of 
fatigue substances is bound, I think, to 
become extended. My study of the physi- 
ological actions of the three now recog- 
nized, and the similarity of these actions to 
those of 8-oxybutyric acid, indol and skatol, 
have brought me to the conviction that we 
shall in the future probably find many 
intermediate products of metabolism which 
have the power of depressing protoplasm 
and putting it into the condition wherein 
it manifests the physical characteristics of 
fatigue. If this conviction proves to be 
well founded, we shall in the future recog- 
nize many fatigue substances. It may be 
convenient to regard some of these as nor- 
mal and some as pathological, although I 
am inclined to interpret the difference be- 
tween these two hypothetical groups as one 
of quantity rather than of kind. 

We are still in the dark as to the respect- 
ive parts played in the production of fa- 
tigue by its two so-called causes. Ver- 
worn’s limitation of the term fatigue to the 
result of poisoning by toxic substances, and 
of the term exhaustion to the effects of the 
lack of substances essential to activity, is a 
convenient usage, but it should be borne in 
mind that both processes go hand in hand 
throughout the activity of the tissue, and 
even in what is popularly understood by 
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the term exhaustion there are evidences of 
the profound action of toxie substances. 
Ever since Eukles, the progenitor of 
Hayes, Dorando and Longboat, ran and 
won the first Marathon race and gave his 
life for the privilege of announcing to the 
Athenians the victory of Miltiades, the 
phenomena of fatigue have been of pro- 
found interest. The cause of the death of 
Eukles can only be conjectured, but the 
laboratories, the gymnasia and the race 
tracks of modern days have given us many 
data of value. Without attempting to re- 
view completely the chemical, physical and 
psychical phenomena of fatigue, let us con- 
sider some of the most common and most 
striking of these. The universal character- 
istic of fatigued muscle is that its lifting 
power for a given stimulus is diminished. 
In the voluntary muscles of cold-blooded 
animals the process of relaxation is always 
slowed, often enormously, but this does not 
seem to occur with warm-blooded muscles. 
There seems no doubt that the muscles can 
endure, without detriment, great abuse 
from both of the factors engaged in the 
causation of fatigue. Any one who has 
observed the activity of an isolated and 
electrically stimulated muscle, from which 
the blood stream has been cut off and from 
which the accumulated fatigue substances 
are occasionally washed by a stream of oxy- 
genated physiological salt solution, can not 
fail to be impressed by the long continu- 
ance of the muscle’s activity and the enor- 
mous resistance to exhaustion which it 
shows, even when no food enters it. The 
muscle possesses within its cells material 
for performing an incredible amount of 
work. And no less resistance is shown by 
the trained muscle to the action of fatigue 
substances. Thurston estimates the aver- 
age amount of a man’s work per day as 
two million foot pounds. Carpenter cal- 
culated that in the last of the old-style six- 
day bicycle races, held in New York in 
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1898, the winner, Miller, performed on the 
first day more than fifteen million foot 
pounds of work, and on each of the six days 
an average of more than nine and one half 
million foot pounds, the latter being nearly 
five times man’s daily average. Notwith- 
standing this great effort, Miller com- 
peted during the following month in a 
twenty-four hour race, and two months 
thereafter he won a second six-day race, 
breaking his previous record. 

The results of fatiguing muscular effort 
are not confined to the muscles. The 
proper conditions for fatigue are, at the 
same time, presented to the nervous system, 
partly because of its own efforts and partly 
through the fatigue substances of muscular 
origin circulating in the blood. It is un- 
fortunate that we know so little regarding 
the capability of fatigue of the nervous 
system. The one certain fact is that the 
nerve fiber can be fatigued only with diff- 
culty. The former and still common idea 
that the brain and spinal cord are readily 
fatiguable and, in fact, are the first part of 
the individual to succumb in a contest, 
seems not to be justified by the experi- 
mental work of Hough, Storey, Wood- 
worth, Joteyko, Kraepelin and others. In 
attempting last year to discover an efficient 
method of fatiguing the spinal cord by arti- 
ficial stimulation, I could find no conclusive 
evidence that genuine fatigue had been ac- 
complished. Sensations of fatigue are a 
resultant, chiefly, of the fatigue of tissues 
situated outside the brain and spinal cord. 
It seems not unreasonable, therefore, to 
believe that the central nervous system is 
highly resistant to fatigue. It is a note- 
worthy fact that it is the last part of the 
body to lose in weight in starvation—all 
the other tissues contribute of their sub- 
stance that it may be preserved. In cer- 
tain diseases, too, it is the last tissue to be 
attacked. When one considers the indis- 
pensable réle which it plays in the drama 
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of the organism, and the fact that if it 
succumbs all will be confusion and the 
curtain must be rung down, the resistance 
of the central nervous system to fatigue 
would seem to be, like the known resistance 
of the nerve fiber, an essential fact of the 
animal economy. Yet nervous fatigue is 
an undoubted fact and is manifested by 
easily recognized physical and psychical 
phenomena. Fatigue from overwork is one 
of the common causes of neurasthenia. 

The behavior of the heart in a fatiguing 
physical effort is always a matter of great 
interest. When an individual is called 
upon to perform intense and especially 
prolonged work, the heart is largely the 
key to the situation. There is no question 
but that the work of the heart is then enor-' 
mously increased, partly because of the 
heightened arterial pressure, and partly 
because of the greater demands of the tis- 
sues for oxygen. McCurdy found that 
during a combination of the back and leg 
lift used in the physical examination of 
college students, the blood pressure, as 
measured in the upper arm by the sphyg- 
momanometer, rose more than sixty per 
cent. After long-continued efforts, such 
as in the Marathon runs, the heart is always 
dilated, and often there are murmurs, in- 
dieative of valvular insufficiencies. It is 
not clear whether cardiac dilatation results 
solely from the excessive arterial and intra- 
ventricular pressure, or whether this un- 
doubted cause is not reinforced by diminu- 
tion of the tonus of the heart muscle due to 
the action of the fatigue substances. In- 
deed, the direct action of fatigue substances 
on heart and arteries is much in need of 
study. A sudden and acute dilatation may 
be a very serious matter, either endanger- 
ing the life of the individual at the time 
or leaving permanent pathological effects. 
In a well-trained heart, however, there 
ought to be hypertrophy, as there is in a 
well-trained voluntary muscle, and it does 
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not appear that dilatation and hypertrophy 
are necessarily deleterious results of severe 
physical effort. 

Besides cardiac dilatation, severe effort 
may produce other mechanical effects, such 
as hernias, the rupture of muscles and of 
blood vessels, and even the fracture of 
bones, but these must be looked upon as 
adventitious phenomena, possible but not 
probable sequele of excessive effort. 

Both albumin and casts are very fre- 
quently found in the urine after excessive 
physical effort, usually so with Marathon 
runners. Why this occurs is not clear, but 
from the apparent causative connection of 
the toxins of infectious diseases with al- 
buminuria, it may be questioned whether 
the albuminuria of fatigue may not be due 
to the action of fatigue substances on the 
renal cells. In this connection a recent 
discovery by Pearce and Sawyer is inter- 
esting. They found that the serum of dogs 
suffering from artificially produced nephri- 
tis, when injected into normal dogs, caused 
protein to appear in the urine. This dis- 


- covery suggests the question whether there 


is a fatigue toxin which acts upon the 
kidneys as a nephrotoxin. 

Excessive effort frequently brings on a 
high temperature, which may last for days 
afterward. It seems probable that this 
fatigue fever, like the fevers caused by 
bacterial toxins, is due to the action of 
toxic fatigue substances, but here again 
accurate study is wanting. 

The metabolic changes in the body in- 
volved in fatiguing effort are much in need 
of investigation by modern methods. Our 
present knowledge of these changes need 
not here be discussed. 

Fatiguing effort may thus result in a 
large variety of phenomena. Some of these 
have purely mechanical causes, but the 
majority of them may probably be traced 
primarily to the action, on the tissues, of 
the specifie fatigue factors. The phenom- 
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ena are naturally more pronounced in those 
persons who are physically untrained. I 
shall not deal here in detail with the physi- 
ology of physical training, with its result- 
ing hypertrophy of heart and voluntary 
muscles, and increase in strength, and in 
quickness and accuracy of movement. But 
I would emphasize one point, namely, that 
a most important element in training is the 
adaptation of the tissues to the toxic fatigue 
substances. Without this all the other 
benefits of training would avail nothing. 
It is well known tnat the body can adapt 
itself remarkably to even large quantities 
of poisonous drugs, when those are taken 
first in small and then in gradually in- 
creasing doses, extending over a long 
period. Exactly the same thing is found 
in physical training properly conducted. 
Moderate but increasing amounts of exer- 
cise, producing moderate but increasing 
amounts of fatigue substances, put the tis- 
sues into a state of tolerance or resistance, 
such that when the supreme effort is de- 
manded of them, they do not succumb. 
He who wins is he who ean best resist the 
poisons of fatigue. 

What now is the teaching of physiology 
regarding physical exercises and physical 
contests ? 

In the first place, physiology teaches that 
the human body is capable of responding 
to enormous demands for physical effort. 
One’s latent power in all of the three varie- 
ties of physical exercise—of strength, of 
speed and of endurance—is never realized 
except in emergencies, and then it often 
proves remarkable. 

Secondly, physiology teaches the great 
value of proper training in increasing one’s 
latent power. Yet training can easily de- 
feat its object. As Darling rightly says: 

The physiological effects of training, on the 
heart and kidneys in particular [and we might 


add, on the nervous system], may approach un- 
pleasantly near to pathological conditions. 
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The physiological basis of overtraining 
is not altogether clear, but the fact of over- 
training is undeniable. 

Thirdly, physiology teaches that the fa- 
tigue of one tissue from over-use means the 
fatigue of all tissues. Extreme activity of 
the muscular system involves not only les- 
sened muscular, but also lessened mental 
activity. 

Fourthly, physiology bids us to beware 
of physical excess. According to Tissié 
there are three degrees of fatigue—slight 
fatigue or lassitude, which gives tone to the 
body; fatigue which irritates, excites and 
enervates; and fatigue which weakens; and 
he adds that the two latter degrees of fa- 
tigue should be absolutely avoided. With 
this view I can in general agree, and yet I 
would not here be an extremist. If I read 
aright the teachings of physiology, they are 
that physical exercise, carried to the point 
at which it produces extreme fatigue, and 
persisted in, can not fail to be harmful. 
The human body is, indeed, wonderfully 
resistant and capable of apparently com- 
plete reeovery after a considerable degree 
of abuse. But it is not to be denied that 
extreme physical exertion is a debauch and, 
like any other debauch, leaves the indi- 
vidual mentally, morally and physically 
depleted. It is also not to be denied that 
the chances of continued well-being are 
enhanced if the debauch is never indulged 
in. No sharp line can be drawn between 
what is normal and what is pathological in 
fatigue. What is normal for one person 
may be pathological for another. Training 
should extend the boundaries of the normal. 
But it is safest to avoid those physical exer- 
cises that force the organism to the border 
line beyond which the abnormal lies. The 
one may pull his all in the tug of war or 
wield his oar in the four-mile race, or run 
his twenty-five Marathon miles. But it is 
the physically exceptional man who can do 
these things, and the physically average 
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man would best leave them to him who is 
exceptional. It is the physically average 
man who does the world’s work, and if he 
becomes physically incapacitated, as he 
may easily become if he tries to become 
physically exceptional, not only the indi- 
vidual but the world suffers. It is not only 
the teaching of physiology, but it is the 
teaching of common sense to avoid physical 
excess. Common-sense hygiene should have 
its place in a liberal education. What a 
liberal education should do for the indi- 
vidual is so well put by Huxley that I am 
tempted to quote his words: 

That man has had a liberal education who has 
been so trained in youth that his body is the 
ready servant of his will, and does with ease and 
pleasure all the work that, as a mechanism, it is 
capable of; whose intellect is a clear, cold, logic 
engine, with all its parts of equal strength, and 
in smooth working order; ready, like a steam 
engine, to be turned to any kind of work, and 
spin the gossamers as well as forge the anchors 
of the mind; whose mind is stored with a knowl- 
edge of the great and fundamental truths of 
nature and of the laws of her operations; one 
who, no stunted ascetic, is full of life and fire, 
but whose passions are trained to come to heel 
by a vigorous will, the servant of a tender con- 
science; who has learned to love all beauty, 
whether of nature or of art, to hate all vileness, 
and to respect others as himself. 

Physiology tells me that this is the edu- 
cation which we should give to our youth. 

S. LEE 


CoLUMBIA UNIVERSITY 


DEPARTMENTAL ORGANIZATION FOR THE 
REGULATION OF PHYSICAL INSTRUC- 
TION IN SCHOOLS AND COLLEGES 
FROM THE STANDPOINT OF 

HYGIENE* 


PuHysIcaL instruction or physical edu- 
cation in the past has been handled largely 


* An address delivered in a symposium on “ The 
Regulation of Physical Instruction in Schools and 
Colleges, from the Standpoint of Hygiene,” before 
Section K (Physiology and Experimental Medi- 
cine) of the American Association for the Ad- 
vancement of Science, Baltimore, December 20, 
1908. 
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from the standpoint of physical exercise. 
Gymunasties, or calisthenics, or games, or 
athletics have constituted the chief and 
often the only work done in physical in- 
struction in many of our institutions. 
The word ‘‘gymnasium’’ has been and 
often is now, synonymous with the words 
‘‘department of physical education.’’ 
The objects of physical instruction have 
been predominantly those attainable 
through physical exercise. Many of our 
departments are even now interested . 
mostly in bulk of muscle or in strength, 
speed, endurance and coordination; or in 
the development of a winning team or a 
star athlete; or in the perfection of bilat- 
eral symmetry and the production of 
grace of movement. And so we find the 
curriculum of the department including 
only, or chiefly, such individual and class 
work as may be handled from the stand- 
point of physical exercise. An anthro- 
pometric examination has been a common 
requirement because it has been assumed 
that by comparing the individual with the 
standard, his need for special develop- 
mental physical exercise would become 
apparent. He could then specialize more 
or less along certain lines of physical ex- 
ercise and correct his deficiencies in form, 
symmetry, bulk or strength of muscle. 
Certain special medical data have been 
secured frequently because it was found 
that physical exercise might easily pro- 
duce a serious effect upon unusually weak 
organs. 

Further, the curriculum always pro- 
vided some sort of work in physical exer- 
cise. This might be applied to the indi- 
vidual or to groups or classes. It consisted 
of mass drills or apparatus exercises, 
games, contests, swimming or athletic 
sports, or combinations of any two or 
more of these various phases of physical 
exercise. Special exercise was planned in 


many eases for those individuals who ap- 
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peared to need special or corrective de- 
velopment. 

The instructors selected to handle de- 
partmental work have been selected with 
more or less special reference to the chief 
objects which the departments might have 
in view. These objects were in some cases 
predominantly anthropometric. They 
were rarely widely hygienic or med- 
ical and they were nearly always narrowly 
hygienic or purely gymnastic or athletic. 
For these reasons, the special preparation 
of the instructor in physical instruction 
has been occasionally medical, occasionally 
hygienic, rarely physiological, often an- 
thropometric and usually gymnastic and 
athletic. 

As a result of these limitations in de- 
partmental scope and staff equipment, the 
achievements of physical instruction have 
been restricted to some of the anatomical, 
physiological, hygienic and psychological 
effects of exercise; and because of these 
same limitations, the faults of physical in- 
struction have been numerous and de- 
structive. The instructors have not often 
been men of academic training or of 
scientific or of professional training. 
Such equipment was not asked for, as a 
rule, and often could not have been paid 
for had it been offered. With inade- 
quately trained instructors on the one 
hand—I will not say poorly trained, be- 
cause many of them were superbly trained 
for special phases of physical exercise, 
but not for physical instruction—and on 
the other hand with the departmental 
scope limited to one or more phases of 
physical exercise, it has naturally followed 
that physical instruction has been judged 
to be unacademie and that academic men 
have been reluctant to permit its academic 
advancement. 

Furthermore, these conditions have 
made collegiate physical instruction ap- 
pear to be synonymous with gymnastic 
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work, so that the Y. M. C. A. gymnasium, 
the church gymnasium, the factory gym- 
nasium, the business man’s gymnasium 
and the athletic club, are all classed pop- 
ularly with the collegiate department and 
with each other. (It is not my purpose 
here to discuss relative merits and I must 
not be construed as deprecating the value 
of these gymnasiums, particularly those of 
the Young Men’s Christian Association.) 

Furthermore, this narrow departmental 
scope with its consequent limiting effect 
upon staff equipment, not only makes it 
impossible for the department to realize 
the broad health influences which we now 
believe belong to it, but it increases greatly 
the chances for physical injury to the in- 
dividual student or pupil. Without a 
knowledge based upon a medical examina- 
tion of the organic condition of the indi- 
vidual, it is impossible to plan his work 
wisely and safely. Without a sound 
knowledge of the physiology of exercise— 
and this includes the major part of all hu- 
man physiology—it is unsafe to undertake 
to administer exercise to large groups of 
boys or men among whom _ unsuspected 
anatomical and consequent physiological 
weakness or abnormality may be present. 
Clearly, many of our teachers in physical 
instruction have not been adequately 
trained for even the relatively narrow 
field of physical exercise to which physical 
instruction has so long been confined. 
And it is no wonder that complaint has 
arisen from physician, physiologist, hy- 
gienist, educator and layman. It is no 
wonder that conerete examples of medical, 
hygienic and physiological error may be 
cited. It is no wonder that positive injury 
has been done to individuals. It is re- 
markable, rather, that so little injury has 
followed in the wake of these conditions. 

On the other hand, there have always 
been thoughtful men in physical educa- 
tion who have held that the chief object 
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of their work was the development and 
maintenance of health. ‘‘A sound mind 
in a sound body’’—this is an old battle 
cry—means a healthy mind in a healthy 
body. Some of our oldest directors have 
taken this position, though forced by cir- 
cumstances and by training to rely al- 
most wholly upon physical exercise for the 
accomplishment of their objects. These 
men have felt that physical instruction is 
bigger than physical exercise, and that 
physical exercise can not alone secure the 
desired effects on health. They have felt 
that physical instruction is concerned 
with physical health; that physical health 
is fundamental to normal physiological 
activity, whether that activity be ex- 
pressed as locomotion, circulation, respira- 
tion, digestion, cerebration or any other 
organic function. We know that the phys- 
ical health of the human body depends 
upon the health of the tissue cells of which 
the human body is composed. The health 
of these cells depends absolutely upon 
their nourishment, their exercise, their 
rest, the proper disposition of their ex- 
eretions and the other products of their 
activities, an on a reasonable freedom 
from the influefice of disease-producing 
agents. The neglect of any one of the 
requisites may destroy the good effects of 
the proper observance of the others. And 
it follows that the physical health of the 
human body may be secured and con- 
served only by the observance of the several 
fundamental laws that operate in the pro- 
duction of health in the tissue cells. 
These laws are concerned with nutrition, 
excretion, exercise, rest, respiration, 


cleanliness and protection against disease. 
Their uniform observance means physical 
health. The neglect of any one law means 
failure in the effort to secure and conserve 
health, even though these other laws may 
have been properly observed. No man 
may expect good physical condition and 
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consequent health if he sleeps too little, or 
if he ruins his digestion and thus starves 
his tissues, or if he takes no exercise, or if 
he neglects his excretions, or breaks any 
other of these laws. 

With these facts in mind a considerable 
number of men interested, feel that a de- 
partment of physical instruction must 
teach the theory and develop the practise 
of these several fundamental laws of 
health in order to approximate the object 
for which such a department exists. It 
ean not afford to neglect any one of these 
fundamental laws and it can not afford to 
overestimate any one of these laws. 

We find evidences of this conception of 
the broad scope of physical instruction in 
many of our colleges. A year ago in the 
Society of College Directors of Physical 
Instruction, there were forty members, of 
whom thirty-two had academic or profes- 
sional degrees. These thirty-two men 
have sixty-one degrees. Less than a year 
ago at the second congress of the Ameri- 
ean School Hygiene Association, Meylan, 
of Columbia University, reported that 
thirty-one out of thirty-two college de- 
partments of physical instruction which 
replied to his questionnaire were giving 
courses in hygiene. This means that some 
of these departments are in the hands of 
men with academic sympathies, men who 
are trained medical experts, men who are 
experienced hygienists; and that these 
men combine this equipment with that of 
a practical experience in the technical pro- 
cedures of gymnasium work. The de- 
partments under these men are being or- 
ganized somewhat as follows: First, all 
students or pupils are in many places re- 
quired to undergo a medical examination. 


The tendency of the modern college and 


high school is to require this examination 
of all individuals whether they are plan- 
ning to go into athletic or gymnastic work 
or not. In most colleges opportunities for 
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medical consultation are provided. In 
some colleges and high schools, frequent 
medical inspections are required. On the 
basis of these examinations, inspections 
and consultations, the school life and de- 
partmental activities of the individual are 
regulated. This influence goes so far in 
some instances as to debar the individual 
from attendance because of his physical 
condition. In any event, his physical ex- 
ercise is planned in conformity with these 
medical findings, so that the possibility of 
injury to weak organs through excess 
exercise influences is greatly minimized. 

Second: A hygienie and sanitary super- 
vision is exercised in some institutions. 
This supervision is closely related to the 
medical supervision. In fact, they can 
not be separated entirely. This combined 
supervision, medical and hygienic, regu- 
lates the physical exercise applied in the 
department. It selects and grades the 
drills and exercises in the various courses 
with reference to desirable physiological, 
anatomical and mental effect. It plans 
the special work for the special cases with 
special reference to the conditions that are 
found on medical examination. Further, 
it enforces a practical application of 
hygiene and sanitation throughout the de- 
partment and often throughout the other 
departments of the high school or college. 
Such a supervision ean and does enforce 
bodily cleanliness in the exercising hall; 
enforces clean gymnasium suits and 
towels; and enforces regulations relative 
to spitting and other nuisances in locker 
rooms, hallways and corridors; and regu- 
lates the sanitation of the toilet rooms, 
shower baths, swimming pool and so on. 
Pupils and students whose personal hy- 
giene is obnoxious may be required either 
to improve their hygiene or leave the in- 
stitution. This influence may easily ex- 
tend to secure an improvement of the stu- 
dent’s home surroundings, because his own 
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hygiene can hardly surpass that of his en- 
vironment. 

It can be easily seen that this medical 
and hygienic supervision secures: first, 
protection from contagion; second, dis- 
covery of and expert advice concerning 
remediable physical defects; third, regu- 
lation of exercise in conformity with the 
organic limitations of the individual; 
fourth, the application of the laws of hy- 
giene and sanitation to the individual 
and his institutional surroundings; fifth, 
a habituation to hygienie practises which 
is likely to influence the individual and 
through him his surroundings for the 
remainder of his existence. 

A third phase of this modern depart- 
mental organization provides for instruc- 
tion concerning the simple fundamental 
laws of human health. Personal hygiene, 
general hygiene and sanitation are being 
taught in these departments. Courses are 
given on such subjects as ‘‘Ways and 
Means of Securing and Conserving 
Health,’’ ‘‘The Influence of Common Ab- 
normalities and Habits of Health,’’ ‘‘The 
Causes of Diseases,’’ ‘‘Carriers of Dis- 
ease,’’ ‘‘Defenses against Diseases’’ and 
‘‘The Nature of Some Common Diseases.”’ 
These courses teach some of the main facts 
of nutrition, exercise, rest, excretion, 
bathing and disease, so that young men 
may carry away an intelligent policy of 
personal health control. 

The fourth division of departmental 
organization is that which provides in- 
struction in the various phases of vhysical 
exercise, including mass drills, apparatus 
exercises, swimming, and indoor and out- 
of-door games, sports and play. This work 
is being carefully graded. It is taught 
with direct reference to its influence on the 
health and character of the individual and 
therefore with a close adherence to the laws 
of physiology, hygiene, psychology and 
medicine as we now understand them. 
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Mass of muscles, strength, speed, endurance 
and coordination are secured incidentally. 
They are indeed often desirable, but are 
not the main objects of such work. These 
various phases of physical exercise are 
planned with reference to their primary 
influence on tissue health and their in- 
evitable secondary influence on functional 
efficieney, such as voluntary muscular con- 
traction, circulation, respiration, digestion, 
assimilation and cerebration. They do 
their heavy share of the work necessary in 
order to turn out men of health, men of 
courage, men of self-reliance, men of self- 
respect, men who think on their feet and 
act on their thoughts, and men who have 
learned the value of combined effort and 
the subordination of the individual interest 
to that of the group. 

As an example of departmental organ- 
ization in these four phases of physical 
instruction, permit me to cite a department 
that has come under my close observation. 
This department is in a college in which 
the combined academic and collegiate at- 
tendanee reaches about four thousand. 
The department of physical instruction 
there is given a medical and hygienic super- 
vision over the entire student body. A 
medical examination is required of all en- 
tering academic and collegiate students. 
The medical inspections are required each 
half year of all academic pupils and of all 
freshmen and sophomores. Medical con- 
sultations are open to all students on their 
own volition or on request of their in- 
structors. All candidates for athletic teams 
undergo a special medical examination be- 
fore admission to competition or training. 
Upon recommendation from the depart- 
ment, all students whose physical condition 
is a menace to their companions are de- 
barred from attendance until the complaint 
is removed. All students whose physical 
condition requires it, are given special ex- 
ercise during the terms in which they are 
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required to attend classes in the depart- 
ment. 

A special hygienic and sanitary super- 
vision is exercised over the students in the 
department and over the departmental 
building and all of its subdivisions. 

Instruction in hygiene is given in six 
courses to each of the six classes that are 
required to take work in the department. 
These courses cover ‘‘The Ways and Means 
of Securing and Conserving Health,’’ first 
term; ‘‘The Influence of Certain Abnor- 
malities on Health,’’ second term; ‘‘Some 
of the Causes of Disease,’’ third term; 
‘‘The Carriers of Disease,’’ fourth term; 
*‘Defenses against Disease,’’ fifth term; 
and ‘‘The Nature of Some Common Dis- 
eases,’’ sixth term. 

Instruction in physical exercise is given 
to these six classes. The mass drills are 
carefully graded throughout the six terms. 
The apparatus work is graded during the 
last four terms required in the department, 
that is, during the freshman and sopho- 
more years. Graded requirements in swim- 
ming are in operation in each of the courses 
in the department and are classified under 
Apparatus Work.’’ No out-of-door work 
is provided, so that this seriously important 
phase of exercise is neglected. Certain 
games are taught in the department. 

A typical class hour is divided as fol- 
lows: first period, floor talk on health; 
second period, mass drill; third period, 
apparatus work. 

Written examinations and practical tests 
are required every month and final written 
and practical examinations are applied 
each term. The records of these examina- 
tions are filed with those from the other 
departments with the secretary of the fac- 
ulty as term and final examination marks; 
credits are given for the work. 

Let me summarize the main points of my 
paper as follows: First: Physical instruc- 
tion has been handled largely from the 
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standpoint of physical exercise; this stand- 
point has limited the scope of the depart- 
ment to the possibilities that lie within the 
range of physical exercise. It has re- 
stricted the preparation required of teach- 
ers of physical instruction to those subjects 
or experiences bearing on some one or more 
phases of physical exercise, and it has made 
possible and deserved many criticisms be- 
cause of its unacademie character and its 
opportunities for the commission of injury 
to individuals. 

Second: There have always been a few 
directors of physical instruction who feel 
that their field of work is larger than that 
of physical exercise, and that it is con- 
cerned with human health. 

Third: Physical instruction is now being 
handled more and more from the stand- 
point of human health. This point of view 
broadens the scope of the department so 
that it includes medical, sanitary and hy- 
gienic supervision and instruction concern- 
ing the simple fundamental laws of health 
and the various phases of physical exercise. 
This broader departmental scope necessi- 
tates the employment of experts upon the 
staff whose special training has fitted them 
for medical, hygienic and sanitary super- 
vision and instruction as for instruction in 
the various and important phases of gym- 
nasium and athletic work. 

In conclusion, gentlemen, permit me to 
state that we who are interested in these 
tendencies in physical instruction believe 
they are tendencies in the right direction. 
We believe that our professional and peda- 
gogical aim has in view the achievement 
and conservation of human health through 
the regulation of physical instruction from 
the standpoint of hygiene. We believe 
that this broad field belongs logically to 
us. We believe that if we can develop 
and conserve health in human beings, and 
teach them how to exercise an intelligent 
policy of personal health control, we shall 
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have utilized whatever special scientific, 
medical, hygienic and pedagogical train. 
ing we may have, for the best interests of 
humanity of which we are a part and of 
the world in which we live. 


THomas A. StorEy 
COLLEGE OF THE City oF NEw YorK 


THE CARNEGIE FOUNDATION FOR THE 
ADVANCEMENT OF TEACHING 

THE annual reports of President Eliot 
to the corporation of Harvard University 
have in certain respects been the most in- 
teresting educational documents of past 
years ; their place will now be taken by the 
reports of President Pritchett of the Car- 
negie Foundation. In these reports and in 
the intervening bulletins, there are not only 
given lucid and complete accounts of the 
activities of an institution of vast impor- 
tance for higher education, but also careful 
studies of the educational system of the 
country. In this respect the foundation 
sets an example to the General Education 
Board, which keeps for its private use the 
information that it colleets, and does not 
even publish the financial statements that 
should be required by law from every cor- 
poration, and first of all from those ex- 
empted from taxation. 

President Pritchett’s third annual report, 
which covers the year ending September 
30, 1908, shows that the new grants made 
during the year amounted to $113,765. 
The grants in foree amounted to $303,505, 
an increase of $101,360 over the preceding 
year. Should this increase continue for 
two further years, the income of the foun- 
dation would be exhausted. The retiring 
allowances in force were: On basis of age, 
86; on basis of length of service, 81; for 
disability, 15; to widows of professors, 29. 
The average age of those retired for length 
of service is 65.7 years, so that it would 
appear that more than half of them are 
entitled to retirement for age. The aver- 
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age value of the retiring allowances is 
$1,532.58. The institutions drawing the 
largest sums are: Yale, $25,195; Cornell, 
$16,570; Harvard, $16,305; Tulane, $14,- 
365; Columbia, $14,055; Stevens, $11,075. 

Valuable data are given in the report in 
regard to institutions on the accepted list 
and the state universities, together with a 
discussion of political interference in tax- 
supported institutions with special refer- 
ence to the University of Oklahoma. Other 
topics treated are: the exchange of teachers 
between Prussia and the United States; 
uniformity in financial reports; teachers’ 
insurance; college requirements for admis- 
sion; special students; amount of instruc- 
tion given by teachers; professional educa- 
tion; denominational education. 

The foundation adopted during the year 
two new policies of great importance—one 
the admission of tax-supported institutions 
for the cost of which Mr. Carnegie has 
undertaken to give $5,000,000, the other 
the provision that a widow shall receive 
half the pension to which her husband 
would have been entitled. 

There is no valid reason why the states 
should not aeeept a gift from Mr. Carnegie 
for their universities. In so far as the 
money came originally from the people, 
and especially from the agricultural regions 
of the central and western states, through 
the workings of the tariff, this was imposed 
by the representatives of the states, and the 
best use of the money is to return it to 
those from whom it was taken. Nor is 
the fact that the fund is in the form of 
bonds of the United States Steel Corpora- 
tion significant. All our universities hold 
bonds of railway and other corporations 
whose activities have not always been be- 
yond reproach. 

The real questions are whether a cen- 
tralized pension fund is for the advantage 
of our universities, and, if so, whether a 
fund can be provided sufficiently large for 
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the purpose. The writer dissents from 
most of his colleagues in doubting the de- 
sirability of a uniform and centrally ad- 
ministered pension fund. I have always 
been prejudiced against annuities and those 
who buy annuities; it is distasteful to me 
to be thrust by force of circumstance into 
this class. The president of one of our 
leading universities has stated in a report 
to the trustees that the annual value of the 
pension to a professor in middle life is 
$1,200. I should prefer to have this in- 
crease to my salary now when I have chil- 
dren to educate; or, if it could be saved, 
to have it as capital to be used for such 
purposes as may be desirable and to be 
bequeathed to my family. The withhold- 
ing of part of a professor’s salary to be 
paid ultimately after good behavior in the 
form of an annuity will tend to increase 
the autocracy of university administration 
and to limit not only the freedom of action 
but also the freedom of speech of the pro- 
fessor. It will also limit the freedom of 
action of the administration, for a professor 
ean not be dropped honorably when part 
of his salary has been reserved for a pen- 
sion. It seems from the decision of the 
courts in the case of Professor Capps 
against the University of Chicago that this 
can not be done legally, and there will prob- 
ably arise complications which have not 
been fully foreseen. 

It is not intended to imply that the office 
of the professor should be subject to the 
commercial law of supply and demand. On 
the contrary, he should have life tenure, 
only forfeited by the violation on his part 
of the conditions implied in accepting the 
office. It would be intolerable if a pro- 
fessor could be dismissed simply because 
the president thinks that he might obtain 
a more acceptable man in his place for the 
same or a smaller salary. The professor is 
appointed at the average age of nearly 
forty years and is likely to remain what he 
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then is; if an unwise appointment has been 
made, the institution should accept the 
responsibility. 

Permanent tenure of office doubtless 
implies a continuation of salary or a pen- 
sion in case the professor can no longer 
serve to advantage; and this leaves the 
difficulty resulting from paying a professor 
less than he is worth in middle life in order 
that he may receive more than he is worth 
in old age. Obviously we must face this 
situation; but it is emphasized and made 
worse by the establishment of a uniform 
and centralized system of pensions. It can 
be most conveniently met if we are suffi- 
ciently optimistic to assume that on the 
average the services of professors over 
sixty-five years of age are worth to their 
institutions and to the community the sal- 
aries that had previously been paid. A 
professor at this age may become a less 
efficient teacher in professional and re- 
quired courses, though this is not always 
the case. It is, however, by no means cer- 
tain that he is, on the average, a less de- 
sirable teacher in advanced and elective 
courses ; or that his scholarship, experience, 
judgment and poise are not of the utmost 
advantage to the university. A man of 
this age may not have new ideas; but his 
research work and productive scholarship 
are likely to continue and to be of greater 
value to the world than the salary he is 
paid. 

The teachers who have had the greatest 
influence on the writer are Professor March, 
of Lafayette College, and Professor Wundt, 
of Leipzig. Professor March ceased to teach 
recently at the age of over eighty years 
and Professor Wundt continues to lecture 
regularly at the age of seventy-five years. 
It would have been a serious loss if these 
great men had ceased to teach at the age of 
sixty or sixty-five. If I were now begin- 
ning the study of psychology, I should wish 
to spend a year under Professor Wundt at 
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Leipzig and a year under Professor James 
at Harvard. I should be able to work 
under Professor Wundt, but should find 
that Professor James had been retired on 
a Carnegie pension in the fullness of in- 
tellectual vigor. If Mr. Angell can to ad- 
vantage serve as president of Michigan to 
the age of eighty and Mr. Eliot can serve 
as president of Harvard to the age of 
seventy-five and still retain the chairman- 
ship of the trustees of the Carnegie Foun- 
dation, we have evidence that a dead line 
can not be drawn at sixty-five. 

The institutions accepting the terms of 
the Carnegie Foundation for pensions on 
the basis of age must make retirement on 
a pension at sixty-five mandatory, or else 
they must make it a matter of arrangement 
between the administration and the pro- 
fessor. Either alternative is unfortunate. 
If the retirement is mandatory, the institu- 
tion will lose men whom it can not afford 
to lose, and professors will be retired who 
are competent and anxious to continue 
their work. It will be a poor reward in the 
academic career to cut men off from the 
service of their lives and pay them part 
salary, when in other professions at that 
age they would probably have continued 
to be leaders and to have had an income 
at least twice as large as twenty years be- 
fore. If the retirement is only permissory 
an institution might gain temporarily by 
retiring its less efficient men; but this 
would be only a mitigated form of the 
policy of dismissing professors whenever 
their places can be filled at less cost. Every 
institution could improve for a time its 
faculties by dismissing twenty per cent. of 
its professors; but such an undertaking 
would in the end be disastrous to the insti- 
tution and to higher education. If only 
incompetent professors and those not in 
favor with the administration are retired 
at sixty-five, the pension will be far from 
an honor and by no means a worthy close 
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to an academic career. It will frighten 
able men from it at the outset, and tempt 
them to desert it when they can. 

It may give a sense of security to be 
assured of a pension in old age; but when 
the time comes the reduced salary will 
cause difficulty to those not having inde- 
pendent means. There will be a tendency 
for the professor to engage in some form 
of money-making and to begin early in his 
career. An eminent man of science has 
written to me that since he had been re- 
tired on a Carnegie pension he could no 
longer contribute to a scientific journal, as 
he had to earn a living for his family by 
writing fiction. The community and the 


world are largely dependent on the uni- 


versity professor for the advancement of 
science and scholarship and for the main- 
tenance of the best ideals, and those great 
services are not paid for directly. They 
ean only be assured by attracting the best 
men to university chairs and then setting 
them free to do their work with no inter- 
ference and no fear of dismissal even on 
half salary. 

In my opinion the Carnegie Foundation 
would have been most wisely administered 
if it had agreed to give to every institution 
that had adopted or would adopt a half- 
salary pension after the age of sixty or 
sixty-five an endowment sufficient to defray 
the remaining half of the salary, so that the 
professor would be paid his regular salary 
for life. He could then retire from the 
teaching for which he was not fit, but could 
continue to give his services to his institu- 
tion and to his science. Or if the allow- 
ance had been paid by the foundation 
directly to the professor without regard to 
whether or not he continued his teaching, 
then he could give to his institution so 
much service as he might render to ad- 
vantage and in turn receive so much sal- 
ary as he might earn. 

But the trustees of the Carnegie Foun- 
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dation are presidents, not professors, 
and the money is to be divided in the 
main so as to relieve the financial straits. 
of the institutions, not to improve the 
status of the professors. The profes- 
sors in those institutions which already 
had a pension system do not gain finan- 
cially as far as the old-age scheme is con- 
cerned and lose in certain ways; whereas 
the institution gains the amount it had 
contracted to pay in pensions. The pro- 
fessor as well as the president is pleased 
that the university has added resources; 
but they do not differ from any other un- 
restricted endowment. 

The conditions are different in the case 
of institutions which did not have a pension 
system. Here too it is chiefly the institu- 
tion which gains, for it was bound in honor 
to provide for its disabled professors, and' 
it will hereafter pay smaller or less in- 
creased salaries in view of the pensions." 
But the presidents and professors have an 
assurance that they did not have and will 
have annuities that they did not earn or 
only partly earned. The advisability of 
having made the pensions retroactive in this 
way is questionable. Gifts may be at the 
same time acceptable and demoralizing. 
When Tulane University raises nominally 
its entrance requirements beyond what can 
be met by the high schools of Louisiana in 
order that it may be accepted by the foun- 


*It is not admitted by the officers of the founda- 
tion that pensions will tend to prevent increase of 
salaries; but this appears to be an inevitable 
result of economic law. In seeking recruits for 
the army and navy the government states that the 
small wages are compensated for by the pensions, 
and one of the state universities has urged that 
if the legislature does not accept the pensions 
from the foundation, it will be necessary to pay 
higher salaries in order to retain its professors. 
A pension system may or may not improve educa- 
tional efficiency, and it may or may not improve 
the general conditions of the academic career; it 
will not improve permanently the financial status 
of the professor. 
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dation, we are not surprised to find that it 
draws annually $14,365, and when the Cen- 
tral University of Kentucky cuts itself off 
nominally from its denominational control 
in order that it may be accepted, we are not 
surprised to find that three of its eleven 
professors are immediately placed on the 
foundation. 

It would, I believe, have been far bet- 
ter if the foundation had undertaken to 
hand over to each institution that had 
adopted or would adopt a pension system 
an endowment from the income of which 
the professors’ salaries could have been 
maintained for life. Even if it were de- 
cided to give a pension smaller than the 
salary, the endowment might with equal 
advantage be made once for all. The foun- 
dation could in this case take up one insti- 
tution after another and from its income 
award a fund sufficient to endow a pension 
scheme in each. Under these circumstances, 
the income would never be completely tied 
up, but could always be used in the way 
most likely to promote the advancement of 
teaching. The same plan might with great 
advantage be pursued by the Carnegie 
Institution of Washington. If instead of 
attempting to administer from Washington 
scientific institutions in all parts of the 
country, it would found and partly endow 
such institutions, and then leave them to 
loeal control and support, the money would 
go much farther and the dangers of a 
bureaucracy would be avoided. 

The drawbacks of a centralized pension 
system may be illustrated by an example. 
A professor has reached the age limit with 
a salary of $4,000. He prefers to continue 
his regular teaching and research and can 
do so competently. If the institution had 
to continue his salary, it would have no 
inclination to relieve him of his duties, nor 
would it care to do so if it had to pay a 
pension of $2,400, for in this case the 
$1,600 released would not suffice for the 
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salary of a new professor. But if the pay- 
ment of the professor’s pension can be put 
off on the Carnegie Foundation, then the 
president will reflect that he can obtain a 
new man about equally competent for 
$3,000. He will thus save $1,000, and the 
institution will still have credit for the 
work of the retired professor; the students 
he attracts; the indirect teaehing that a 
man engaged in research at the university 
ean not fail to do; his valuable judgment 
and counsel. The institution saves $1,000 
and gets $2,400 more that it could not get 
in any other way. At first sight it may 
seem that no one suffers except the dis- 
missed professor; but in the end it will be 
found that the institution and higher edu- 
eation also suffer. 

The risks of the system for the professor 
are increased by the scheme of retirement 
after twenty-five years of service. Sixteen 
of the most efficient professors in Harvard 
University and fifteen in Columbia Univer- 
sity are now liable to compulsory retire- 
ment apart from age; and owing to the 
great growth of these universities within 
the past twenty years, the number of men 
in this class will increase rapidly. These 
institutions could take from the Carnegie 
Foundation about $75,000 a year now by 
retiring these men and probably two or 
three times as much a few years hence. If 
the emeritus professors maintained their 
interest in the institution and continued 
their research work, the university would 
apparently lose but little in return for the 
great financial gain. But the professors 
would suffer, and ultimately the whole 
academie life would be demoralized. 

The reasons leading to the adoption of 
retirement after twenty-five years of service 
are obscure to me, unless it is intended to 
relieve institutions of men whom they do 
not want to keep. Some few professors 
having independent means or outside em- 
ployment may like to retire on half salary; 
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but these are exactly those who do not need 
pensions. Any who may be disabled after 
twenty-five years of service and before 
reaching the age-limit gain; they are, how- 
ever, but few and should be otherwise pro- 
vided for. It appears to be a mistake to 
hold up retirement from the life-work of a 
professor as a prize or reward. The usual 
professor can not afford to retire unless he 
engages in money-making, and the plan will 
thus lead to commercialism and the discour- 
agement of research. He is permitted by 
the rules to do anything except teach—that 
for which he should be most competent and 
‘that which he should most enjoy. Research 
work and advanced tbaching can be carried 
on far better in conjunction than divorced. 
In order to reward a professor after long 
years of service, he should be relieved, not 
of half of his salary and the privilege of 
teaching, but of so much routine instruction 
and administration as interfere with his 
research. This is now done in our better 
universities; professors of distinction who 
wish to devote themselves mainly to ad- 
vanced students and research work are en- 
couraged to do so. 

There is a minor difficulty in the way of 
retirement—whether it is to be a reward 
or a punishment—after twenty-five years 
of service as professor in that it is impos- 
sible to date fairly the beginning of such 
service. In every university some pro- 
fessors between the ages of fifty and sixty- 
five will be liable to retirement on the basis 
of age and others not, but there will be no 
significant difference in the work that has 
been accomplished for education and schol- 
arship by the two classes. According to the 
circumstances of the case, it will be an ad- 
vantage or a risk to have been given the 
title of professor at an early age in a small 
institution. It may on the whole be re- 
garded as fortunate that the Carnegie 
Foundation has not the means to continue 
these annuities for length of service. They 
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will, I fear, tend to demoralize both the 
‘‘humble and ill-compensated’’ professor 
and the ‘‘conspicuous’’ and much-tempted 
president. 

A very useful service that the Carnegie 
Foundation could perform for the professor 
and for academic life would be some form 
of pension for disability, as this can not be 
purchased. Another useful service would 
be the pensioning of widows and minor 
children. Personally, I should prefer 
to let the professor purchase voluntarily 
at cost the disability annuity and the 
life insurance; but I am instinctively an 
extreme individualist. Certainly the pen- 
sioning of the widows of professors entitled 
to pensions by statute instead of by favor 
is a notable advance made by the founda- 
tion last year. The enforced pensioning of 
widows is even more socialistic than the 
enforced purchase of annuities; for ulti- 
mately the unmarried professors will be 
compelled to pay part of the premiums on 
behalf of their more fortunate colleagues. 
But it may be that people who bring up 
children deserve more from the world; cer- 
tainly those who have only the annual in- 
come which they earn for those dependent 
on them should insure their lives, and per- 
haps they should be compelled to do so. 
The weakness of the system of the Carnegie 
Foundation is that it applies only where it 
is least needed. It is the instructor or 
junior professor with young children, hav- 
ing had no chance to save, who finds it 
hard to pay an insurance premium and 
sometimes neglects it. 

It is not clear to the writer how it was 
estimated that a fund of five million dollars 
would provide pensions for the state uni- 
versities and colleges. The demands on the 
foundation will depend on whether retire- 
ment is mandatory or whether it ordinarily 
follows only on disablement. At Harvard 
University there are at present seven pro- 
fessors on the retired list, two widows re- 
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ceive pensions, and the cost to the founda- 
tion is $16,305. There are twenty-eight 
other professors now eligible to receive al- 
lowances. Should they be compelled to 
retire or wish to do so, the total charge of 
Harvard University on the foundation 
would be about $75,000. 

Even with a stationary number of pro- 
fessors and stationary salaries, there are 
two circumstances which will add greatly 
to the cost of the system. One of these is 
the ‘‘age distribution of the population,’’ 
a factor which the trustees of the founda- 
tion may not have considered, as it appears 
to have been completely overlooked by both 
advocates and opponents of the old-age pen- 
sions in Great Britain. The population of 
that country, through a high birth rate 
from 1850 to 1900, has increased greatly 
since the middle of the last century, and 
the people form a youthful population. 
There are probably two to three times as 
many people over seventy years of age per 
thousand of the population in France, with 
its stationary population, as in Great 
Britain. The British chancellor of the 
exchequer will be awakened to the appar- 
ently unexpected circumstance that the 
number of those entitled to pensions from 
the government will be doubled or tripled 
apart from any increase in population. 
Similar conditions obtain in our universi- 
ties which have more than doubled the 
number of their professors in the course of 
the past twenty or thirty years. Nearly all 
those appointed to professorships were 
young and are now growing old together. 
In twenty-five years the relative number 
of professors over sixty-five will probably 
be doubled or tripled.* 

The other circumstance that will increase 
the demands on the funds of the foundation 


?In the faculty of pure science of Columbia 
University there are fifty-two professors, the ages 
of forty-seven of whom are given in “ American 
Men of Science.” The distribution is: 
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is the pensioning of widows. Professors 
are nearly or quite as likely as not to leave 
widows, and the expectation of life of their 
widows will be nearly or quite as great as 
their own when eligible for annuities, 
Thus the cost of the widows’ pensions will 
ultimately be nearly or quite one fourth 
the cost of the annuities. Itis further to 
be noted that all widows will receive pen- 
sions, even though a considerable propor- 
tion of those entitled to annuities do not 
draw them. 

It consequently appears that with the 
same number of professors and the same 
salaries as at present, Harvard University 
would after a few years be able to take 
from the foundation at least $150,000 a 
year in annuities and at least $35,000 in 
widows’ pensions. How much would actu- 
ally be taken for annuities would, of course, 
depend on whether or not retirement were 
mandatory or generally adopted. 

The number of professors will not re- 
main stationary, nor will salaries remain 
stationary. Harvard has about doubled in 
size in the past twenty years and quad- 
rupled in size in the past forty years. 
Even should this rate of growth not con- 
tinue at Harvard, it will, I believe, be 
maintained on the average and will be 
exceeded in the state universities. Harvard 
and Columbia may in forty years have four 


Age Number 
8 
9 
1 
3 


The median expectation of life of these men is 
at least twenty-five years, and we may expect that 
more than one half of the thirty-four now between 
forty and sixty-five will still be living twenty-five 
years hence. In the place of one man over sixty- 
five years of age and eligible to be pensioned for 
age (there is now none retired on a pension). 
there will be seventeen. 


times as many professors as they now have; 
Michigan, Illinois, Wisconsin and the other 
state universities will almost surely have 
four times as many. It is a modest hope 
that salaries will increase fifty per cent. 
The cost in a great university of a pension 
system such as that of the Carnegie Foun- 
dation, if all retire who are eligible, may 
forty years hence be expected to be in the 
neighborhood of one million dollars a year. 
If at that time trust funds bring 3 per cent. 
interest, it will require $30,000,000 to en- 
dow a pension system for a single univer- 
sity; and there will probably be not fewer 
than twenty such with a hundred others 
tending to become such. 

Forty years hence some two billion dol- 
lars may be required to endow completely 
a centralized pension scheme for North 
America such as that of the Carnegie Foun- 
dation. Nor is this too long to look ahead. 
Young men of twenty-five, now entering 
the academic career and accepting smaller 
salaries in view of a pension at sixty-five, 
will not be honorably treated should it be 
withdrawn. Indeed they can _ possibly 
recover the pension at law. 

The figures given here may seem some- 
what appalling; but they are really not so. 
If pensions are only paid for disability at 
any period in the lives of university teach- 
ers and to their widows and minor orphans 
—I believe that no other kinds of pensions 
are desirable—the cost would be much less. 
It would represent a capital far beyond 
the possibility of private endowment, but 
would be a sum not considerable in com- 
parison with the wealth of the country. 
Twenty times the amount could to advan- 
tage be saved each year by a reasonable 
reduetion in the expenditure for alcoholic 
drinks. The economic gain to the nation 
and to the world from the research work of 
university professors far exceeds their sal- 
aries and their pensions, even though no 
account be taken of the value of their 


SCIENCE 


539 


teaching or of their contribution to ideal 
ends. The more scientific men the world 
supports, the richer will it become, as well 
as the better. But the nation, the states 
and the cities must maintain their univer- 
sities. 

J. McK&EN CATTELL 


RECENT STEPS IN THE CONSERVATION 
MOVEMENT 


Soon after the assembling of the Sixty- 
first Congress in extraordinary session, the 
Senate created a committee on the conserva- 
tion of our natural resources, comprising Sen- 
ators Dixon (chairman), Clark, of Wyoming, 
Beveridge, Dolliver, Dillingham, Heyburn, 
Dick and Briggs, of the majority, with Sen- 
ators Guggenheim, Jones, Newlands, Over- 
man, Davis, Bankhead and Smith, of South 
Carolina, of the minority. Of this committee, 
Senators Dixon, Newlands, Dolliver, Bank- 
head, Beveridge and Overman are members of 
the National Conservation Commission. 

While the Rivers and Harbors Act passed 
by the Sixtieth Congress made but limited 
appropriations chiefly for continuation of cur- 
rent work, the provisions for surveys affecting 
new projects was exceptionally, indeed unpre- 
cedentedly, liberal; and specific provision was 
made for a legislative waterways commission, 
empowered to carry forward the framing of 
plans for waterway improvement, and for 
requisite investigations in this and other coun- 
tries. This commission has now been organ- 
ized by the Sixty-first Congress; it comprises 
Senators Burton (chairman), Galiinger (vice- 
chairman), Piles, Smith, of Michigan, Sim- 
mons and Clarke, of Arkansas, with Repre- 
sentatives Alexander, Lorimer, Stevens, Wan- 
ger, Sparkman and Moon, of Tennessee. Sen- 
ator Burton was for a number of years chair- 
man of the Rivers and Harbors Committee, 
and is chairman of the Section of Waters of 
the National Conservation Commission, cor- 
responding to the Inland Waterways Com- 
mission. 

On March 24 the four national engineering 
societies (American Society of Civil Engi- 
neers, American Institute of Mining Engi- 
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neers, American Society of Mechanical En- 
gineers and American Institute of Electrical 
Engineers) held a joint meeting in the Engi- 
neering Societies Building in New York City 
devoted to the conservation of our natural 
resources. In the absence (due to illness) of 
Onward Bates, president of the senior society, 
Dr. James Douglas, president of the Institute 
of Mining Engineers, presided. Addresses 
were delivered on behalf of the four organiza- 
tions on “The Conservation of Water,” by 
John R. Freeman; on “ The Conservation of 
our Natural Resources by Legislation,” by 
Dr. R. W. Raymond; on “ The Waste of our 
Natural Resources by Fire,” by Charles 
Whiting Baker, and on “ Electricity and the 
Conservation of Energy,” by Lewis B. Still- 
well. In addition to the set addresses, Dr. 
Douglas outlined in general terms the devel- 
opment of the conservation idea and the im- 
portant part played by the engineering socie- 
ties in directing attention to the nature and 
extent of resources and to the enormous wastes 
in utilizing them; while John Hays Hammond 
read a communication addressed to the meet- 
ing by President Taft commending its pur- 
poses and reiterating his deep interest in the 
natural resources and their conservation. The 
meeting was especially notable as marking a 
definite policy of cooperation on the part of 
the engineering interests of the country and 
of the four great national organizations in 
which these interests find expression. The 
attendance was large, including a number of 
engineers and guests from other cities. 


W J McGee 


SCIENCE BY CABLE 
WE reproduce the following cablegrams to 
the daily papers which, in so far as they are 
correct, are certainly of interest: 


London, March 26.—Addressing the Chemical 
Society yesterday afternoon, Sir William Ramsey 
announced that he had succeeded in transmuting 
four different substances into carbon; namely, 
ziconium, thorium, hydro-lutorsilicie acid and bis- 
muth, Experiments with silver nitrate, with the 
object of transforming silver in the same manner 
as copper is transformed into lithium, gave nega- 
tive results. 
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Paris, March 23.—The astronomer Gaillot an- 
nounced before the Academy of Sciences last night 
that he had discovered two new planets situated 
beyond Neptune, which is the outermost known 
planet of the solar system. M. Gaillot stated that 
he had used the methods which had enabled Le- 
verrier by mathematical calculation to assign to 
Neptune a position within the boundaries of a 
certain region, which permitted of its discovery 
in 1846. M. Gaillot estimated that one of the 
planets was forty-five times and the other sixty 
times the distance of the earth from the sun, or 
4,185,000,000 and 5,580,000,000 miles respectively. 
The planet Neptune it is estimated is 2,800,000,000 
miles from the sun. 

Berlin, March 26.—Professor Richard Greeff, of 
the Berlin University Eye Hospital, announced 
the discovery of the germ of trachoma. The find- 
ing of this germ resulted from experiments with 
apes conducted with funds supplied by the Ger- 
man government. 


SCIENTIFIC NOTES AND NEWS 


THe return of Lieutenant Ernest H. 
Shackleton, of the British navy, from his 
Antarctic explorations and his remarkable re- 
sults in reaching a point within a hundred 
miles of the South Pole, in reaching the mag- 
netic pole, in ascending Mt. Erebus and in 
making discoveries of importance in many 
directions, were announced in the daily papers 
of March 24. 


Dr. E. Priiicer, professor of physiology at 
Bonn, has been awarded the gold medal for 
art and science by the German emperor, on 
the occasion of the celebration of the fiftieth 
anniversary of his appointment to the full 
professorship. 


Dr. ALBrecut PeENcK, professor of geog- 
raphy at Berlin, has been elected an honorary 
member of the Geographical Society at Rome. 


Mr. B. E. Danucren, formerly modeler at 
the American Museum of Natural History, 
New York, has been appointed modeler to the 
botanical department of the Field Museum of 
Natural History, Chicago. Mr. Dahlgren is 
now in Jamaica making studies for the re- 
production of a series of tropical plants rep- 
resentative of structural characteristics as 
well as economic use. 
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Tue Naturwissentschaftliche Rundschau 
announces that Dr. J. Kénigsberger, associate 
professor of theoretical physics at Freiberg, 
has accepted a position in the Geophysical 
Laboratory of the Carnegie Institution of 
Washington. 

Dr. P. RENNER has been appointed curator 
of the eryptogamic herbarium at Munich. 

Recent foreign visitors at the Bureau of 
Plant Industry, Washington, have been Pro- 
fessor Vittorio Peglion, of the University of 
Bologna, Italy; Sr. Don Romulo Escobar, 
president of the Agricultural College of Chi- 
huahua, Mexico; Mr. Joseph A. Rosen, 
chief of the Agricultural Bureau of the 
Governmental Zemstvo of LEkaterinoslov, 
Russia. 

Proressor Paut Hanus, of Harvard Uni- 
versity, was elected president of the National 
Society of College Teachers of Education, at 
the recent annual meeting in Chicago. 

Dr. Jan Bosscua, professor of physics at 
the Delft Technical School and secretary of 
the Dutch Academy of Sciences, has retired 
from active service. 

Dr. Haven Mercatr, of the Bureau of Plant 
Industry, returned recently from an extensive 
trip in northern Italy, where he was engaged 
in collecting varieties of rice resistant to the 
disease brusone, which he demonstrated to be 
identical with the blast of rice in America. 

Dr. FrepertkK vAN Eepen, of Amsterdam, 
gave two lectures on March 24 at the Univer- 
sity of Wisconsin, on “The Mission of the 
Poet” and “The Mind in Health and Dis- 
ease.” 

Proressor W. E. Castie, of Harvard Uni- 
versity, delivered a lecture on “ Heredity,” at 
the New Hampshire College of Agriculture 
and Mechanic Arts on March 1. 

Tue Colorado Chapter of the Society of the 
Sigma Xi held a banquet on the evening of 
March 19, after which Professor F. W. Trap- 
hagen, of Columbia Chapter, now professor of 
metallurgy and assaying in the Colorado 
School of Mines at Golden, read a paper on 
“Expert Testimony.” 

Proressor JOHN M. Courter, of the Uni- 
versity of Chicago, addressed the Botanical 
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Society of Washington on Friday evening, 
February 12, on “Evolution in Gymnosperms.” 
On March 25 Professor Herbert J. Webber, of 
Cornell University, read a paper before the 
society entitled, “Is There a Cumulative 
Action of Selection?” 


THE first course of lectures on the Hitch- 
cock Foundation, which provides for a series 
of scientific lectures to be delivered annually 
at the University of California, has just been 
finished by Professor Julius Stieglitz, of the 
University of Chicago, on the general subjects 
of ionization and catalysis. The titles of the 
lectures were: (1) “The Theories of Solu- 
tion”; (2) “The Theory of ionization and 
Electric Phenomena”; (3), (4) and (5) 
“Theory of Ionization and Chemical Phe- 
nomena,” including salt formation, etc.; (6) 
“ Complex Ions”; (7) and (8) “ The Electric 
Theory of Oxidation and Reduction”; (9) 
and (10) “Catalysis.” Professor Stieglitz’s 
lectures were attended by 200 to 300 people, 
including a number of chemists from the sur- 
rounding cities. 

THE centenary of the birth of Oliver Wen- 
dell Holmes will be celebrated at Harvard 
University, where he was professor of anat- 
omy and physiology from 1847 to 1882, in 
Sanders Theater on April 27. President 
Eliot will preside, and brief addresses will be 
made by Dr. Edward Waldo Emerson, of Con- 
cord, by Col. Thomas Wentworth Higginson, 
by Dr. David Williams Cheever, and by Rev. 
Samuel M. Crothers, D.D. 


THE committee in charge of a fund for a 
memorial to the late Dr. Andrew J. McCosh 
announces that more than $100,000 has been 
subscribed. The fund will be devoted to 
some portion of the new buildings of the Pres- 
byterian Hospital, with the surgical service 
of which Dr. McCosh was identified. 


WE learn from the Bulletin of the Ameri- 
can Mathematical Society that at the Vienna 
meeting of the Astronomische Gesellschaft 
it was voted to solicit funds for the erection 
of a Gauss tower on Hohenhagen, the high- 
est mountain near Géttingen, at the vertex 
of the Brocken-Géttingen-Hohenhagen tri- 
angle with which Gauss experimented con- 
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cerning non-Euclidean geometry. Ten thou- 
sand Marks have already been received. It is 
desired that this sum may be sufficiently in- 
creased to warrant the laying of the corner 
stone on April 30, 1909, the birthday of Gauss. 
Contributions may be sent to Professor F. 
Klein, Géttingen. 

WituiAM Henry Want, author of various 
contributions to technical science and for 
twenty-five years secretary of the Franklin 
Institute, Philadelphia, died on March 23, at 
the age of sixty years. 

Dr. Georce Lortmer Baker, of Dorchester, 
Mass., died on March 19, at East Bridgewater, 
from tuberculosis which he contracted three 
years ago while experimenting with its bacilli. 


Captain F. H. Harpy died at Aden on 
March 8 of sleeping sickness, on the voyage 
home from Nyasaland, where he had been en- 
gaged in scientific research into the causes of 
tropical diseases. 

Dr. JAMes Hutcurnson the vet- 
eran Scottish philosopher, died on March 19, 
in his eighty-eighth year. 

Tue death is announced of Mr. Thomas 
Wakley, editor of the Lancet, at the age of 
fifty-eight years. He was the only son of 
Mr. Thomas Henry Wakley, the late editor 
of the journal, and a grandson of Thomas 
Wakley, who founded the Lancet in 1823. 

Dr. Emm Ascukrinass, docent for physics 
at Berlin, died on March 1 at the age of 
thirty-six years. 

Proressor H. McE. Knower, librarian of 
the Marine Biological Laboratory at Woods 
Hole, requests us to state that the collection 
of reprints in the library of the laboratory is 
very much in need of additions. Publications 
on the various aspects of biology are in con- 
stant demand there. Authors are, therefore, 
requested to send copies of their publications 
to this library, where they will be particularly 
useful. 

AMONG numerous charitable bequests in the 
will of the late Mrs. Emma D. Cummings, of 
New York, is one of $25,000 to the patholog- 
ical laboratory of St. Luke’s Hospital. 

A COLLECTION of mosses and hepatics has 
been received by the department of biology of 
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Princeton University from Dr. Per Dusen 
and Dr. Hj. Maller, of Falun, Sweden. The 
collection consists of about ten thousand speci- 
mens, one half of which are Scandinavian. 


THE addition to the Hygienic Laboratory 
of the U. S. Public Health Service, for which 
the congress some time ago appropriated $75,- 
000, has just been completed. The addition 
will be occupied by the divisions of zoology, 
pharmacology and chemistry and by the li- 
brary. The original building will be devoted 
entirely to the division of pathology and 
bacteriology. Among the more important of 
the new lines of work recently undertaken in 
the laboratory is the institution of the treat- 
ment of rabies by the Pasteur method and 
work in connection with the United States 
Pharmacopeia. The latest publication from 
the laboratory (Bulletin 47) is from the divi- 
sion of pharmacology and is entitled “ Studies 
on Thyroid. 1. The Relation of Iodine to the 
Physiological Activity of Thyroid Prepara- 
tions,” by Drs. Reid Hunt and Atherton 
Seidell. 


Tue Utah legislature has recently passed a 
law establishing the Utah Engineering Experi- 
ment Station in connection with the State 
School of Mines, the official name of the engi- 
neering college of the University of Utah. 
The station staff is to be made up of the pro- 
fessors of engineering. And the station is 
“authorized to carry on experiments and in- 
vestigations pertaining to any and all ques- 
tions and problems that admit of laboratory 
methods of study and the solution of which 
would tend to benefit the industrial interests 
of the state, or would be for the public good.” 
The regents of the university will organize 
the station staff immediately, and the first 
bulletin under the authority of the station will 
be published in May. It will give the results 
of an exhaustive study of the cements on the 
Utah market. 


THe New Zealand correspondent of the 
London Times reports that the Ngauruhoe 
voleano, which has been quiescent for a year, 
is now in violent eruption, sending a column 
of steam, smoke and ashes to a height of 8,000 
feet above the crater. The sun for a time 
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was obscured, and the country is covered with 
a thin coating of volcanic dust. At Wan- 
ganui, some sixty miles distant, a thick haze 
overhangs the town, and the air is distinctly 
sulphurous. Violent explosions and rum- 
blings have been heard many miles away. 


UNIVERSITY AND EDUCATIONAL NEWS 


A BILL now before the Pennsylvania legis- 
lature provides for the appropriation of $950,- 
000 to the University of Pennsylvania, $475,- 
000 for each of the two years beginning June 
1, 1909, and June 1, 1910, the money to be 
used for: hospital maintenance; new hospital 
building; the continuation of the new vet- 
erinary building; the maintenance of the new 
veterinary building; maintenance of the gen- 
eral university; increase of the library, and 
a new building for the department of archi- 
tecture. 


Tue Hall of Engineering of Northwestern 
University, given by Mrs. G. F. Swift and 
Mr. E. F. Swift, at a eost of $100,000, was 
opened on March 24. It will be remembered 
that Mr. John F. Hayford, of the U. S. Coast 
and Geodetic Survey, has accepted the direc- 
torship of the new school of engineering. 


Mr. Freperick W. VANDERBILT, in addition 
to his recent gift of a dwelling house for the 
use of the Sheffield Scientific School of Yale 
University, has purchased an adjacent house 
for $50,000 for the school. With the sale 
of these two houses the entire square bounded 
by Wall, College, Grove and Temple streets, 
with the exception of the building of the New 
Haven Colony Historical Society and the 
house on the corner of Grove and Temple 
streets, in which Noah Webster wrote his dic- 
tionary, has passed into the hands of the Shef- 
field Scientific School. 


A Hone-kone Chinaman residing at Saigon 
has offered to contribute $4,000 to the uni- 
versity endowment fund, and he also under- 
takes to raise $40,000 among his compatriots 
in Saigon. 

For the purpose of founding a Capper Pass 
chair of chemistry at Britol University Mr. W. 
Capper Pass, son of the late Mr. Alfred Cap- 
per Pass, who was a member of the council of 
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Bristol University College, has increased his 
subscription of £4,000 to £10,000. 


A CONFERENCE of the deans of the colleges 
of liberal arts in state universities of the 
middle west was held at the University of Wis- 
consin on March 25. Dean Olin Templin, of 
the college of liberal arts and sciences at the 
University of Kansas, who is chairman of 
the meeting, announced a program of four 
papers to be presented for discussion, as fol- 
lows: “ Method of Grading,” by Dean John 
C. Jones, of the University of Missouri; “ Stu- 
dent Organizations,” by Dean L. G. Weld, of 
the University of Iowa; “ The Relation of the 
College to the Other Schools of the Univer- 
sity,” by Dean Evart B. Greene, of the Uni- 
versity of Illinois, and “ Advanced Standing,” 
by Dean J. O. Read, University of Michigan. 


THE department of engineering of Colorado 
College will conduct a summer school of sur- 
veying at Manitou Park, elevation 7,500 feet, 
for four weeks beginning June 7. Professor 
T. B. Sears, of the department of civil engi- 
neering at the University of Nebraska, has 
been chosen director. Several cottages are 
available for the school and tents are being 
erected for the accommodation of the students. 
Manitou Park is on the reserve of the Colo- 
rado School of Forestry, twenty miles west of 
Colorado Springs. 

Dr. J. H. Kastiz, for the past three years 
chief of the division of chemistry, of the 
Hygiene Laboratory, Washington, D. C., has 
been elected professor of chemistry in the 
University of Virginia. 

M. Perrot, of the Observatory at Meudon, 
has been appointed professor of physics in the. 
Paris Polytechnic School to succeed M. Bee- 
querel. 


M. Cautuery has been appointed professor 


of zoology at Paris to succeed the late M. 
Giard. 


DISCUSSION AND CORRESPONDENCE 
AMERICAN CHEMICAL HISTORY AND BIOGRAPHY 

To THE Eprror or Science: Having been ap- 
pointed historian of the American Chemical 
Society and having arranged for the care of its 
documents by the Smithsonian Institution, I 
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earnestly request chemists throughout the 
country to send to me for safe-keeping in the 
Smithsonian Institution such historical and 
biographical documents of American chemical 
history and biography as they may be willing 
to part with. They will be kept together, 
catalogued and be easily accessible to chemists, 
students and other proper persons. Just at 
present papers by the late Dr. Wolcott Gibbs 
are particularly desired. Questions of pre- 
cedence and patent questions may be decided 
by such a concentration of documents in a 
single accessible place. Please address them 
to The Smithsonian Institution, Washington, 
D. C., care of Dr. Alfred Tuckerman. 
ALFRED TUCKERMAN 


NOTES ON FISHES AT CORSON’S INLET, NEW 
JERSEY 

On March 1, 1909, in company with my 
friend, Dr. R. J. Phillips, the salt-ponds on 
the meadows at this locality were examined 
for small fishes. We were rewarded by secur- 
ing three fine examples of the rare Fundulus 
lucie, a small cyprinodont described from 
the Great Egg Harbor region by Baird in 
1854. As this is the first definite instance of 
its occurrence in New Jersey waters since that 
time I have thought it well worthy of record. 
Dr. T. H. Bean visited the region of the type 
locality in 1887 and after a careful search 
failed to locate the fish. The rediscovery of 
the species was made by Dr. H. M. Smith in 
the lower Potomac River in 1890, and was 
based on two small specimens. Baird’s types 
were not then believed to be extant. Our 
specimens were found associated with numer- 
ous small amphipod crustaceae, Crangon vul- 
garis, numbers of Palemonetes vulgaris, 
small transparent Anguilla chrisypa, numer- 
ous F.. heteroclitus macrolepidotus of all ages, 
many Lucania parva, great numbers of Cy- 
prinodon variegatus and a single example of 
Menidia beryllina cerea. Dr. Phillips picked 
up a fine example of Gobiosoma bosci on the 
beach, and on February 15 he secured in a 
rain-pool on the barrier beach a number of 
specimens of Gasterosteus aculeatus and one 
of Pygosteus pungitius, the latter being the 
most southern record on the New Jersey coast 
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we know of. Quite a number of Pseudo- 
pleuronectes americanus were reported by the 
fishermen recently, and Ammodytes ameri- 
canus was several times noted during the past 
winter. Henry W. Fow er 
ACADEMY OF NATURAL SCIENCES, 
PHILADELPHIA, 
March 6, 1909 


SCIENTIFIC BOOKS 


The Mechanical Engineering of Steam 
Power Plants. By Dr. F. R. Hurrton, 
Professor Emeritus, Mechanical Engineer- 
ing, Columbia University. Third edition. 
John Wiley & Son. 

The first edition of this work appeared in 
1897 and it has become a standard work of 
reference in its class. The third revised edi- 
tion contains some changes in arrangement 
of topics and material which brings the work 
up to date. In the last edition the steam 
turbine is fully described and its advantages, 
as compared with the piston engine, thor- 
oughly discussed. 

There are various technical works which 
relate to specific machines required for the 
generation of steam power, but only a few 
which are devoted to the installation and ar- 
rangement of these various machines so as 
to produce the most economic result, which is 
the branch of engineering to be considered 
in the design and installation of the machin- 
ery for a complete power plant. The modern 
power plant involves such a large variety of 
machinery that its construction constitutes a 
complicated problem, and it is necessary for 
the designer to be thoroughly acquainted 
with the various types of machines and the 
different varieties of each in order to make 
an aggregation, of which all the parts will 
co-act and perform their functions so as to 
produce the highest economic results. It is 
obvious that a steam power plant must con- 
tain “steam-making” machinery, “steam- 
using” machinery and the various elements 
required for transmitting the steam from 
where it is generated to where it is usefully 
applied. A knowledge of the industries of 
this country reveals numerous manufacturers 
engaged in the production of different vari- 
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eties of these elements, each of which has 
special merits for certain conditions and is 
utterly unsuited for others. In addition to 
the principal elements above enumerated each 
power plant must contain various accessory 
machines, as for instance, pumping installa- 
tions for feed water, condensers, ete., and 
under certain conditions it is economical and 
desirable to supply various appliances for re- 
generating or saving heat which would other- 
wise be wasted, such as feed water heaters, 
economizers and coverings for pipes. When 
it is further considered that there are several 
special manufacturers for each of the minor 
kind of machines, one can readily understand 
that the field, which is open to Dr. Hutton, 
is a very extensive one. 

In Dr. Hutton’s treatment of the problem a 
full description has been given of the princi- 
pal forms of boilers, various boiler accessor- 
ies, furnaces, chimneys and setting, also 
systems of piping and the accessories for the 
removal of water and oil. 

The principal portion of the work is de- 
voted to “steam-using” machinery and its 
accessories. In this part full descriptions are 
given of the principal forms of piston engine 
and steam turbines, and also a discussion of 
the theory of action of these machines. The 
pumping machinery, condensers, construc- 
tion of foundations, are also thoroughly con- 
sidered. 

The book contains 825 pages and nearly 700 
illustrations. 

The reader of the work is quite likely to 
regret that so much space is given to the 
description and theory of various elements of 
the power plant, all of which matter can be 
readily found in special treatises which find 
a place in practically every mechanical engi- 
neer’s library, and on the other hand, that so 
little space is given to the proportioning and 
coordination of the various elements with each 
other and to the practical commercial prob- 
lems which must be worked out in connection 
with the erection of every plant. 

On the whole the book will prove useful to 
any one engaged in the study of the problem 
of supplying machinery for the production of 


power. 
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Professor Hutton states in his preface 
that the object of the book is largely the 
study of “function and purpose of power 
plant apparatus,” and from that standpoint 
the book is certainly a successful treatise. 

What Professor Hutton states respecting 
the future displacement of the piston steam 
engine by the steam turbine is doubtless true 
and is, I believe, of general interest. He 
states in effect in his preface that the steam 
turbine has a special field which is limited 
in a large measure to large units and to the 
use of electrical transmission and that the 
piston engine will always be superior for 
smaller units, and where a large starting 
torque is necessary, and he also could have 
added where a vacuum is not possible. 

The question has often been raised by the 
public and investors as to the possible dis- 
placement of steam machinery by the internal 
combustion or gas engine. Dr. Hutton 
shows that such displacement is not prob- 
able, for although the thermal efficiency is 
higher in the internal combustion engine 
than in the steam engine, the cost of fuel per 
unit is generally greater and the repairs and 
maintenance are much higher. It is not 


probable that the internal combustion engine — 


will ever replace the steam engine where 


large power units are necessary. The princi- 


pal field of the internal combustion engine is 
that where small powers are required and 
where the prices of fuel per unit, labor or re- 
pairs would be offset by the extra amount of 
fuel or complications of a steam plant. 


R. C. CarPentTer 
CORNELL UNIVERSITY 


An Introduction to Electricity. By Bruno 
Kouse. Being a translation of the second 
German edition (1904-5) by JosernH SKEL- 
Lon. Cloth, 8vo, pp. viii-++ 430. Phila- 
delphia, J. B. Lippincott Co.; London, 
Kegan Paul, Trench Triibner & Co. 1908. 
This book is written in the form of lectures 

to a class of beginners with little preparation 

in either mathematics or mechanics. It be- 
gins with the electrification of amber, the 
oldest experiment known to electrical science, 
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and ends with a brief description of radio- 
active phenomena. This, together with inter- 
esting historical and practical matter, is con- 
tained in an appendix. The main body of 
the work is almost entirely taken up with the 
older and more fundamental portions of the 
pure science and some of its most important 
applications. The lectures are illustrated 
with abundant, but not too numerous, experi- 
ments, most of which are both excellent in 
themselves and described in a clear and in- 
teresting way. Many would do well to fol- 
low the author in his extensive use of the 
gold leaf, or aluminium leaf, electroscope 
provided with a seale; in discarding the tor- 
sion balance for a more modern instrument; 
in the use of amber as an insulator; and in 
the use of a straight wire sliding on metal 
rods across a magnetic field to show the 
motional electromotive force—all of which 
are fortunately becoming more and more 
common. The general plan of the work is 
good. Its style, though ordinarily clear, is 
marred by many obscurities and other infelici- 
ties of expression, many of them due to 
clumsiness of translation. Perhaps the most 
obscure paragraph in the book is that in 
which the action of the Holtz machine is ex- 
plained. The author is particularly unhappy 
in the character and extent of his nomen- 
clature for potential and fall of potential, 
some of his names for these quantities being 
electroscopie state, degree of electroscopic 
state, degree of electrification (even when the 
point whose potential is referred to is not on 
an electrified body), degree of electricity, 
intensity of electric field, measure of the de- 
gree of electrification in units of work, fall of 
electricity, fall of potential, polar difference, 
fall of the stream. This, however, is much 
the worst case of the kind that occurs. We 
read that a hollow metal ball can absorb elec- 
tricity, that electricity is a puzzling force, 
that electric forces act on each other, of the 
conversion of electricity into work, and vice 
versa; and we find many other expressions 
entirely out of place in a work aiming to be 
scientific, and very objectionable anywhere 
else. The author wisely devotes but slight at- 


tention to the consideration of hypotheses; 
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and fortunately, as it seems to the reviewer, 
for his treatment of several at least of those 
taken up appears far from sound. It is a 
more serious matter that the book is in 
error as to many matters of fact and theory 
too well established to question. Thus, for 
example, a very curious and erroneous explana- 
tion is given of the action of flames in dis- 
charging electrified bodies. Electric absorp- 
tion is explained by the statement that the 
spark discharge takes place so quickly that all 
the electricity can not follow and a residuum 
remains. The influence machine is classed 
with the dynamo as a highly efficient source 
of electricity. The great advantage of the 
D’Arsonval galvanometer, called the solenoid 
galvanometer, is said to be that it does not 
have to be set up with its coil in the mag- 
netic meridian. Self induction is explained 
as a particular case of mutual induction. All 
dynamos are said to give the best results 
when the resistance in the service conductor 
is equal to that in the windings of the ma- 
chine, and we are told that stronger hard- 
soldered thermopiles are specially suitable 
for the charging of accumulators. One of the 
first errors made in the book is in the discus- 
sion of an experiment on capacity, which the 
author mistakes for an experiment on poten- 
tial—a quantity which has led astray so many 
writers of elementary books. In this connec- 
tion we read, as we have read in other books, 
that a positive body gives up electricity to the 
earth and that a negative body receives elec- 
tricity from the earth; but we are not told 
what the earth itself does when it is either 
positively charged or negatively charged. 
No correct definition of the electromotive 
force of a generator is given, and no satisfac- 
tory derivation of Ohm’s law for a closed 
cireuit. Under the circumstances we are not 
surprised to read that Ohm’s law does not 
hold for alternating currents. These matters 
are so fundamental, and so easy to treat prop- 
erly, that the remissness of text-book writers 
is hard to understand. The statements in 
the appendix with reference to what should 
be called the electric intensity and the electric 
tension at the surface of a charged con- 
ductor are anything but satisfactory. The 
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dyne is wrongly defined, velocity is wrongly 
expressed. In anumber of cases equalities and 
proportionalities are used indiscriminately. 
In fact, the book is logically weak, as would 
be expected from the author’s statement that 
“inquiry into the rules of dynamics would 
carry us too far afield.” Much dynamics and 
much mathematics are wholly unnecessary 
for the purposes of this work, yet its merits 
would be greatly increased by the more exact 
use of the little necessary. The book is pro- 
vided with a good table of contents and a 
good index. It is well bound and excellently 
printed. The misprints noted by the reviewer 
are exceedingly few. 
S. J. Barnett 


Arbeiten aus dem Gebiet der Experimentellen 
Physiologie. Herausgegeben von Dr. Hans 
FRIEDENTHAL in Nicolassee bei Berlin. Mit 
4 Tafeln und 14 Figuren im Text. Jena, 
Gustav Fischer. Pp. 493. 1908. Price, 
8 Marks, 

This collection of papers by Dr. Frieden- 
thal and his collaborators has been prepared 
in order to bring together a number of contri- 
butions seattered throughout various scientific 
journals, some of which are not easily ac- 
cessible, and to make them readily available 
to physiological readers. They have been ar- 
ranged by the editor, with relation to their 
content, into the following groups: biological 
relationships among animals and plants; 
papers on physiological operative technic, in- 
cluding studies on absorption, the innervation 
of the heart, and the sympathetic system; 
studies on physical and physico-chemical 
topics; papers on the H-ion concentration and 
the reaction of living substance; and addi- 
tional contributions of diverse character. 

It is impossible here to refer individually to 
the 55 papers reprinted. Many of them are 
already quite familiar to biological and phys- 
iological workers. This applies, for example, 
to studies such as those dealing with the fate 
of foreign sera introduced into the circulation 
of animals, and with the nature of the forces 
coming into play during the act of absorption. 
Friedenthal defends the view that solubility 
in water is per se insufficient to determine the 
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possibility of absorption of substances by cells. | 
We are asked to distinguish between solubility 
in protoplasm and solubility in water; herein 
the now well-recognized importance of the cell 
lipoids for the processes under discussion is 
duly emphasized. The author has further- 
more especially insisted upon the absence of 
special “vital” forces in absorption. 

Friedenthal’s earlier observations on the bio- 
logical relationships of animals and the posi- 
tion of man in the zoological scheme were 
perhaps not as widely known at the period of 
their publication as they deserved to be; the 
so-called “immunity” reactions which were 
shown in common for man and the anthropoid 
apes have since been more extensively ob- 
served. 

Some of the observations on the occurrence 
and nature of enzymes have more recently 
lost the significance attributed to them when 
they were first published. Thus Friedenthal’s 
announcement of the existence of an amylo- 
lytic enzyme in the gastric juice of dogs is 
probably referable to the regurgitation of in- 
testinal contents (including pancreatic secre- 
tion) into the stomach—a phenomenon shown 
by Boldireff to occur with frequency in these 
animals. 

The most significant of all the reprinted 
papers are, perhaps, those dealing with the 
reactions of the blood and protoplasm. Fried- 
enthal was among those first to point out the 
non-existence of an alkaline reaction in the 
blood in reference to indicators sensitive to 
earbonie acid; and he showed the importance 
of the alkali bicarbonate of the serum as a 
regulatory factor in preventing marked varia- 
tions from neutrality. These investigations 
were followed by the publication of a compara- 
tively simple method for the estimation of the 
reaction of physiological fluids by the use of 
a series of indicators. The method, which 
has already found application in the study of 
physiological problems, is likely to be a help 
in future research, especially in the study of 
such questions as acidosis. 

LAFAYETTE B. MENDEL 

SHEFFIELD SCIENTIFIC ScHOOL 

oF YALE UNIVERSITY, 
New HAven, Conn. 
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Lectures on the Elementary Psychology of 
Feeling and Attention. By Epwarp Brap- 
FrorD TITCHENER. Pp. x-+ 404. New York, 
The Macmillan Co. 1908. 

This volume contains eight lectures given 
while the author was non-resident lecturer in 
psychology at Columbia University in 1908. 
As the title implies, they give a résumé and 
critical discussion of the recent work and cur- 
rent theories of psychology on the two topics 
mentioned. 

The first chapter contains a discussion of 
sensation and its attributes. The attributes 
are broadened beyond current usage to seven. 
They are divided into two groups. The in- 
tensive, in which are grouped the familiar 
intensity, duration and extent together with 
clearness; the qualitative attributes, that for 
sight would include hue, tint and chroma. 
Differences in kind of sensation depend upon 
distinguishable differences in the qualitative 
attributes; differences in degree upon differ- 
ences in the quantitative attributes. 

Chapter II. is devoted to a consideration of 
the criteria that distinguish affection from 
sensation. It is often asserted that feelings 
and sensations are different in that we be- 
come habituated to feelings not to sensations, 
that feelings are centrally relatively more in- 
tense, that feelings are subjective, sensations 
objective; the one is non-localizable, the other 
localizable; that feelings exhibit antagonism 
in quality and are unclear, while sensation 
qualities are not necessarily opposed and are 
or may be clear. The first two of these cri- 
teria are rejected absolutely, the next two are 
held to be doubtful, while the last two alone 
are retained. 

Chapter IIT. discusses Stumpf’s doctrine of 
feeling as a special kind of sensation, sense 
feeling. The doctrine is rejected as out of 
harmony with introspective results and sup- 
ported by rather uncertain psycho-physical 
evidence. The fourth chapter is devoted to 
Wundt’s tridimensional classification of the 
feelings with the same negative result. 

The fifth chapter begins the discussion of 
attention with a discussion of the nature and 
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conditions of clearness. Clearness and at- 
tention are identified. The conditions of 
clearness are found ultimately in the nervous 
disposition, the predisposition of the central 
nervous system and sense organs. The sixth 
and seventh tectures are devoted to the laws 
of attention. The first asserts that clearness 
is an independent attribute of sensation; the 
second that there are always two levels of 
clearness to be distinguished, although the 
rigidity of the distinction is softened by the 
statement that there are minor differences of 
clearness within each level. The third law is 
that the peripheral and central adaptation 
requires time and that as a result (4) there 
are temporal displacements since these ac- 
commodations bring earliest to conscious- 
ness the stimulus to which the organism is 
adapted. The object of attention is always 
a unitary field within which several part con- 
tents may be distinguished. The fluctuations 
of attention are referred to the periphery. 
There is finally the hope expressed that it 
may be possible some day to determine the 
law of the degree of clearness, but the most 
that can be done at present is to discuss the 
various methods that have been suggested for 
the measurement of attention. 

In the final chapter affections would be 
identified with the unclear elements of con- 
sciousness; their sense organs have not yet 
become fully differentiated. Attention and 
feeling are positively related. We can attend 
without feeling, but can not feel without at- 
tending. Attention increases the effective- 
ness of feelings as it does of sensations. 
Attention is characterized in addition to clear- 
ness by its relation to will in the Wundtian 
sense. Passive and active and secondary 
passive are retained as real distinctions and 
supported on genetic grounds. The final 
theory of attention is in close agreement with 
Wundt. 

These are the outlines of the book, but a 
summary can give no idea of the painstaking 
care with which the sources have been gone 
through, nor of the scrupulous endeavor to 
give every man and every theory its due. 
There is a refreshing absence of anything 
that even approaches dogma, and the greatest 
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possible readiness to leave a problem open 
rather than to venture a solution that shall 
be at all one-sided. Im fact, if there is any 
criticism to be passed it is that anxiety to be 
absolutely fair to the views of others some- 
times prevents the author from stating his 
own with the positiveness that makes for defi- 
niteness. If one wants a statement of recent 
theories and the established facts in feeling 
or attention the volume is to be recommended 
as the best available. It gives not merely a 
clear, full and sympathetic statement of the 
theories themselves, but a measured and un- 
dogmatic criticism, and the resulting theory 
of the author. W. B. Pitussury 
UNIVERSITY OF MICHIGAN 


Camps and Cruises of an Ornithologist. By 
Frank M. CuHapman. With 250 photo- 
graphs from nature by the author. Pp. xvi 
+ 432. New York, D. Appleton & Co. $3.00. 
As its title indicates, this book is a series of 

narratives. But, though popular in style, it 
is not lacking in seriousness, for it contains 
many fresh or new observations on the habits 
of birds which will be of permanent value to 
ornithologists. It is based largely on the 
author’s field work in gathering material for 
the now rather well-known “habitat groups ” 
of birds exhibited by the American Museum 
of Natural History. Therefore, it may ap- 
propriately be called a by-product of museum 
work, and, as such, though published pri- 
vately, it admirably illustrates the way in 
which a modern natural history museum may 
carry its broadening influence beyond its ex- 
hibition halls. 

The eight sections into which the book is 
divided contain related chapters, each devoted 
to a certain species or a single expedition. 
- Some of these have been published previously 
in periodicals and others will be recognized 
in certain quarters as having been the sub- 
jects of public lectures, but some are entirely 
new and all are pleasing in style and either 
replete with real information or most sug- 
gestive of possibilities in specialized bird 
study. 

Travels about Home, the first section, in- 
cludes a few little intimacies with blue jays, 
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meadowlarks and nighthawks and indicates 
the opportunities for bird study that lie close 
at hand, even to the busy New Yorker. The 
next, Bird Life of Two Atlantic Coast Is- 
lands (Cobb’s Island and Gardiner’s Island), 
deals with some interesting species of water 
birds likewise found at home but a short dis- 
tance from our largest cities. Florida Bird 
Life, following, is notable for its almost ex- 
haustive study of the brown pelican and its 
revelations of the secrets of the great rook- 
eries of herons and egrets, including the now 
rare experience of meeting the roseate spoon- 
bill in the breeding season. Bahama Bird 
Life includes observations on terns, boobies 
and man o’war birds, but easily takes first 
rank for its superbly illustrated and fasci- 
nating story of experiences in the wonder- 
land of flamingoes. The Story of Three 
Western Bird Groups briefly relates incidents 
of visits with the prairie chicken in Nebraska, 
the golden eagle in Wyoming and various 
small desert birds in Arizona. This is fol- 
lowed by Bird Studies in California, which 
is introduced somewhat modestly, perhaps in 
deference to the splendid work being done by 
Pacific coast ornithologists; but, in view of 
the limited time spent in the field, most cred- 
itable results are shown, especially in the 
chapters on the water birds of the San 
Joaquin Valley and of Lower Klamath Lake. 
Bird Life in Western Canada, like most of the 
book, is devoted to water birds, with the ex- 
ception of a chapter on the white-tailed 
ptarmigan and other birds of the higher parts 
of the Selkirk Mountains. The concluding 
section consists of the single chapter, Impres- 
sions of English Bird Life. 

The half-tone illustrations, 250 in number, 
are mostly of that excellent character regu- 
larly attained by our best bird photographers. 
The few that are not technical gems of 
photographic skill are quite justified by 
their ornithological interest, while some cer- 
tainly deserve rank among the most interest- 
ing and successful bird photographs ever 
taken. Typographical errors and a few other 
slight evidences of haste while the book was 
in press are rather too frequent to be over- 
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looked. It is hoped that these will be cor- 
rected in later editions. 


Witrreo H. Oscoop 


BOTANICAL NOTES 
GANONG’S PLANT PHYSIOLOGY 


SEVERAL years ago Professor Ganong wrote 
a very useful little book on plant physiology, 
which is now expanded into an octavo volume 
of 265 pages under the title of “A Labora- 
tory Course in Plant Physiology,” brought out 
by Holt in a very handy form for laboratory 
use ($1.75). The author tells us that the 
book has a threefold purpose, namely, (1) 
“to lead students through a good laboratory 
course in plant physiology”; (2) “to provide 
a handbook of information upon all phases of 
plant physiology having any educational in- 
terest ”; (3) to serve “as a guide to self-edu- 
cation by ambitious teachers or students, who, 
unable to obtain regular instruction, yet 
wish to advance themselves in this attractive 
and important subject.” 

In pursuance of these objects the author 
devotes about fifty pages to helpful discus- 
sions on the place of plant physiology in 
botanical education, methods of teaching and 
study, greenhouse and laboratory plans, ap- 
paratus and material. This is followed by 
the book proper, in which the sequence of sub- 
jects is (1) the structure and properties of 
the protoplasm of plants; (2) the physiolog- 
ical processes of plants, the latter including 
(a) the processes of nutrition (photosyn- 
thesis, chemosynthesis, synthesis of proteids, 
conversion, respiration, absorption, transport, 
elimination); (b) the processes of increase 
(growth, reproduction); (c) the processes of 
adjustment (irritable response, adaptation). 
A closing chapter of a dozen or so pages is 
devoted to methods of manipulation, and to 
convenient tables and lists. 

Looking over the pages of the book, the 
reader is impressed with the practicability of 
the suggestions made by the author. They 
impress one as being based upon much ex- 
perience, and this is actually the case, for 
the book is a growth from Professor Ganong’s 
long and successful experience with students 
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in his own classes in plant physiology. The 
illustrations (68 in number) and full-page 
plates (4) are especially helpful, and yet not 
an illustration or plate has been given merely 
to make the book appear more attractive; 
every one is needed; every one helps to make 
some part of the subject more clearly under- 
stood. Altogether this is one of the most 
satisfactory botanical text-books in any de- 
partment of the science that has come to our 
notice. 
ECONOMIC BOTANY 

Tue Report of the Chief of the Bureau of 
Plant Industry of the United States Depart- 
ment of Agriculture for 1908 is an encour- 
aging paper, showing as it does the steady 
enlargement of the scientific study of plant 
problems. A full enumeration of all of the 
work carried forward is impossible here, but 
the following general outline may give some 
notion of its extent: Field and laboratory 
work in pathology and bacteriology; plant 
life-history investigations; investigations of 
drug and other special crops, and of poisonous 
plants; crop technology, cotton standardiza- 
tion and fiber investigations; grain stand- 
ardization; seed laboratory; physical labora- 
tory; investigations and experiments in the 
semi-arid west and southwest; demonstrations 
and experiments with field crops; Arlington 
experimental farm and truck-crop investiga- 
tions; investigations in pomology; green- 
houses, gardens and grounds; farm manage- 
ment investigations; farmers’ cooperative 
demonstration work; work connected with the 
purchase and distribution of seeds; special 
testing gardens in the field. Under each of 
these heads are details of many experiments 
and studies of great botanical interest, and of 
still greater interest to farmers, gardeners 
and other growers of plants. Indeed, one can 
scarcely open a page of this pamphlet of 135 
pages without finding an interesting and sug- 
gestive paragraph. The people of the coun- 
try have reason to be proud of this bureau of 
our National Department of Agriculture. 

Another paper which appeals to the eco- 
nomic botanist is one from the New York 
Agricultural Experiment Station, entitled 
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“Troubles of Alfalfa in New York” (Bull. 
305), in which are taken up such things as: 
uncongenial soil conditions; winter injury; 
dodder; weeds; fungus diseases; root-knot; 
diseases of unknown cause, ete. The whole 
paper is full of interesting facts for the 
grower of alfalfa, and most of it should in- 
terest the general botanist. The portion 
dealing with dodder (Cuscuta) is especially 
interesting. A valuable bibliography inclu- 
ding 115 titles closes the bulletin. 

In a recent number of the Kew Bulletin of 
Miscellaneous Information Mr. Fred Tur- 
ner’s paper on “The Economic Value of 
the Australian Pasture Herbs” is interesting 
to American botanists as showing the great 
differences between the two countries. His 
list includes a Trigonella, Erodium, Gera- 
nium, Boerhaavia, Blennodia lepidium, Mar- 
silia, Daucus, Psoralea, Swainsona, Plantago, 
Calandrinia, Portulaca and Tetragonia. Of 
the Marsilia (M. drummondii) he says: 


This dwarf, clover-like plant, occurs in the in- 
terior of all the Australian states, generally on 
the margins of swamps or where water collects 
in shallow pools after rain, When the water sub- 
sides the young plants grow rapidly in the mud, 
and eventually cover the ground with dense vege- 
tation, reminding one of cultivated clover. All 
kinds of stock are extremely fond of this plant, 
which is regarded as nutritious food. 


PAPERS ON FUNGI 


AN important paper on the “ Geoglossaceae 
of North America,” by Mr. E. J. Durand, 
appeared recently in “ Annales Mycologici” 
as one of the contributions from the depart- 
ment of botany of Cornell University. These 
plants are discomycetous fungi of somewhat 
doubtful affinities, Shroeter associating them 
with Rhizinaceae on the one hand, and Hel- 
vellaceae on the other in the order Helvel- 
lales, while Boudier places them near Helo- 
tiaceae and Mollisiaceae in Pezizales. With 
the latter view Mr. Durand agrees. In his 
paper, after an interesting introduction of 
nine or ten pages, the author makes a synop- 
sis of the eleven genera considered, and then 
follows with full generic and specific descrip- 
tions, with exact citations of all the material 
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examined in every instance. This portion of 
the paper, with index and explanations of the 
plates, fills eighty pages, and these are fol- 
lowed by eighteen plates, nearly one half 
being made from photographs. Forty-two 
species are recognized, and of these nine are 
here described for the first time. The paper 
should do much to stimulate the search for 
the plants of this group of fungi. 

A recent number of the Bulletin of the 
College of Agriculture, of the Tokyo Impe- 
rial University of Japan, contains two im- 
portant papers on fungi by the Japanese 
botanist, S. Kusano. One of these is entitled 
the “ Biology of Chrysanthemum Rust,” and 
discusses “black rust” (Puccinia “chrysam- 
themi), “white rust” (P. horiana) and 
“brown rust” (Uredo autumnalis). The 
exact relationship of the latter has not yet 
been determined. The opinion is expressed 
that the rusts occurring on cultivated species 
of Chrysanthemum in Japan originated upon 
the wild Chrysanthemum of that country 
(C. decaisneanum). 

The second paper by Kusano, under the title 
of “ Notes on Japanese Fungi,” is in continu- 
ation of a series of articles on this subject, 
the present one being devoted to species of 
Puccinia known to occur on the leaves of 
bamboo plants. Five species are enumerated, 
viz.: P. phyllostachydis (on Phyllostachys 
bambustoides) ; P. longicornis (on Sasa pani- 
culata and Arundinaria japonica); P. 
kusanot and its variety azwma (on Arundi- 
naria simont, A. variabilis, A. naharia and 
Sasa spp.); P. sasae (on Sasa borealis). 
From observations on these rusts the author 
concludes that “it is highly probable that the 
uredosori originate from the sporidia,” that is, 
without the intervention of the aecidial stage. 

E. Bessey 

THE UNIVERSITY OF NEBRASKA 


SPECIAL ARTICLES 
THE OTTER IN EASTERN MASSACHUSETTS 
In a recent number of Science’ Mr. C. E. 
Gordon reports that otters have been repeat- 


*Vol. XXVIII., No. 726, November 27, 1908, 
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edly taken or seen within the past three years 
along the Connecticut River valley in central 
Massachusetts. He thinks they have been 
increasing there of late and his evidence, 
when compared with that of earlier writers, 
seems to show that they are at least as numer- 
ously represented now as they were fifty or 
sixty years ago. In his opinion it is “ pos- 
sible to postulate the persistence of these 
animals in this state as a logical consequence 
of their shy habits and tendencies to roam 
about ” although their “ abundance” “in the 
Connecticut River valley has suggested” 
to his mind “that they have come along this 
waterway from the north outside the limits 
of the state to the smaller tributaries of the 
river in the lowland of the valley,” whence 
“they may have traveled eastward through 
the valleys of the Ware, the Assabet, and the 
Blackstone to the seaboard.” There is, too, 
he believes, a “ possibility of their having 
come along another waterway from the north 
—the Merrimac, along the tributaries of 
which—the Concord and the Nashua—they 
might have easily made their way southward.” 
He says further, the “ comparative scarcity ” 
of the otter “ in the eastern part of the state is 
noteworthy.” Of its recent occurrence there 
he is able, apparently, to give but one in- 
stance—on the authority of Dr. Glover M. 
Allen, who “ found unmistakable tracks of the 
otter near Dedham, Norfolk County, two win- 
ters ago.” 

That otters may occasionally reach central 
Massachusetts from northern New England 
by way of the Connecticut River is not im- 
probable, for they are restless, wide-roving 
creatures, accustomed to making long jour- 
neys through convenient waterways and also 
to traveling overland from pond to pond and 
stream to stream, sometimes over high moun- 
tain ridges. I suspect, however, that at the 
present time they are more likely to move up 
than down the Connecticut, for Mr. Gordon’s 
testimony indicates that they are now more 
plentifully represented along the Massachu- 
setts reaches of that river than in the wilder 
regions near its source—of which I know 
something from personal experience. 
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I have been familiar with Concord River 
and with the lower reaches of the Assabet, for 
upwards of forty years. If, during this 
period, otters have frequented, or even casually 
visited either of these streams, the fact re- 
mains unknown to me. But they have been 
found to my knowledge along the Sudbury 
River, not far above where it unites with the 
Assabet to form the Concord, and most fre- 
quently, I believe, in or near what is known 
as Fairhaven Bay, a shallow expansion of the 
Sudbury, lying partly in Concord and partly 
in Lincoln. Here my friends, Mr. Charles M. 
Carter and Mr. George C. Deane, had a good 
view of one, in broad daylight, early in the 
month of June, 1876. It swam across the bay 
from shore to shore, moving through the 
water swiftly and carrying its head well above 
the surface after the manner of its kind. 
During the next ten or twelve years I heard 
repeatedly of otters that had been seen or 
tracked by local hunters and fishermen of my 
acquaintance, either along the river or its 
small tributary streams, and _ invariably 
within a mile or two of the bay. One man in 
whom I had full confidence reported finding 
fresh otter “slides” in the deep, boggy hol- 
low which the Fitchburg Railroad crosses just 
to the eastward of Walden Pond and which 
forms the source of a cold trout brook that 
flows into Fairhaven Bay. Another account, 
for the truth of which I can not vouch but 
which, as I remember, was very generally 
credited at the time, related to an otter said 
to have been killed in midwinter in the public 
road near the bridge that spans the river just 
above the bay, by a farmer who lived at Nine 
Acre Corner, an outlying settlement of Con- 
cord. As the story ran, this man was wend- 
ing his way homeward through deep snow, 
late one stormy night, when he was startled 
by the sudden appearance of the otter directly 
in front of him and only a few yards away. 
On seeing him it left the road and plunged 
into a snow drift, which so impeded its 
further progress that he overtook it without 
much difficulty and despatched it with a 
stick. 

A man living in Lincoln, about a mile and 
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a half to the eastward of Fairhaven Bay, as- 
sured me, im the summer of 1889, that otters 
were then frequenting a meadow near his 
house. He thought there were at least two or 
three of them and he feared they were prey- 
ing on some trout that he had put in a series 
of connecting ditches filled with clear, cold 
water. I heard the following year that de- 
spite his repeated attempts to shoot and trap 
them, they finally departed unharmed, after 
haunting the meadow for several months and 
eating the last of his trout. As far as I am 
aware there is no later instance known of the 
occurrence of the otter in the region about 
Fairhaven Bay, but if it be still found in 
Charles River it is likely to reappear at any 
time in the Sudbury, for these streams ap- 
proach one another closely in several places. 

For the Charles I have a manuscript record 
pertaining to a time less recent than that when 
Dr. Allen’s observation was made, yet not so 
very long ago. It is on the authority of Mr. 
Shelley W. Denton, who, in February, 1894, 
obtained definite evidence that an otter had 
been killed, about the fifth of that month, in 
South Natick. It appeared early one cold 
morning on the ice at an air hole and fell a 
victim to a well-aimed shot fired by a man 
named Frank Carroll from the window of a 
stable that stood on the edge of the river not 
far from the village. 

In the towns of Readville and Canton, only 
ten or a dozen miles to the southward of Bos- 
ton, otters were not uncommon less than 
twenty years ago. They were seen occasion- 
ally in the Neponset River and my friend Mr. 
Roland Hayward often found their tracks on 
the banks of certain of its tributary brooks 
which he was accustomed to fish for trout. 
Most of his fellow fishermen, the otters, seem 
to have eluded the local hunters and trappers, 
but one was shot in Ponkopog Pond on March 
30, 1893, by the Messrs. Charles W. and J. H, 
Bowles. It came swimming in from the mid- 
dle of the pond directly towards the brush 
stand on the shore, where they were lying 
in wait for ducks. On reaching their little 
flock of wooden decoys it seized one of these 
in its teeth, when Mr. J. H. Bowles fired, kill- 
ing it almost instantly. He or his brother 
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skinned and mounted it. The specimen now 
forms one of the most attractive wall orna- 
ments of my private museum, for they were 
kind enough to give it to me when, a few 
years later, they went to the Pacific coast. It 
is an exceptionally large and handsome animal, 
in dark, richly colored pelage. Mr. F. B. 
McKechnie, who now lives in the house at 
Ponkopog formerly occupied by the Bowles 
family, tells me that he has seen no otter 
signs of late in the Neponsett River valley 
although he has heard that two otters were 
trapped in the autumn of 1907 in the Nepon- 
sett meadows, by Mr. Rogers. He further in- 
forms me that Mr. Arthur Smith saw the 
track of an otter near Blue Hill about three 
years ago. 

If, as seems not improbable, the recent 
presence of otters in some numbers in the 


lower portions of the Neponsett River valley > 


has been due—at least in part—to immigra- 
tion from regions somewhat more remote, the 
influx is likely to have come, not from the 
north, but from the south. For it is neither 
known to me nor probable that these animals 
have occurred plentifully of late anywhere im- 
mediately to the northward, whereas at no great 
distance to the southward, throughout most of 
the wooded parts of Cape Cod, they are—or 
have been recently—much more numerously 
represented than I have ever found them to 
be elsewhere in New England, even about the 
lakes and rivers of northern Maine and New 
Hampshire. Nor is this surprising, in view 
of the fact that very much of the Cape re- 
mains unsettled and, indeed, essentially a 
primitive wilderness, which, although some- 
what over supplied with keen and successful 
hunters of deer, foxes, game birds and water- 
fowl, has almost wholly lacked expert native 
trappers because of the general scarcity or 
absence, for half a century or more, of fur- 
bearing animals of any considerable value. 
It has, too, among other attractions, innumer- 
able ponds and streams, such as the otter 
loves to frequent; for most of these are filled 
to the brim at every season with clear spark- 
ling water and bordered by dense woods and 
thickets, or fringed by reeds or by cat-tail 
flags, while nearly all abound with fish of 
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one or another kind. They are, moreover, not 
only numerous and wide-spread, but also fre- 
quently joined to one another by rivulets or 
by springy runs and bushy swamps; so that 
they form, in effect, extended and intricate 
systems of more or less perfectly connected 
waterways, through which semi-aquatic crea- 
tures like the otter can roam at will over 
wide areas without often having to cross dry 
land. Such conditions suit the otter per- 
fectly. Favored by them and also, for a time, 
by almost complete immunity from molesta- 
tion, he throve and multiplied on the cape 
until he had repopulated most of his ancestral 
haunts. That the period during which he re- 
occupied these in any number does not date 
far back nor quite down to the present time, 
I will now attempt to show. 

My first visits to Cape Cod were made in 
1866 and 1867. Between 1871 and 1878 I 
went there almost every year, sometimes in 
spring or summer to collect the smaller birds 
of the region or their eggs, often in late 
autumn for the quail and duck shooting. 
During these trips I became familiar with 
many of the ponds and streams in Plymouth 
and Barnstable counties. If they harbored 
otters in any numbers at that time I failed to 
learn of the fact, either through personal ob- 
servation or from local hunters whom I em- 
ployed as assistants or guides. All these 
men agreed, if I am not mistaken in my recol- 
lection, that the otter was then, and had been 
for many years previously, so very rare 
throughout the cape region that even its 
tracks were seldom seen. About 1890 (it may 
have been a year or two earlier or later) I be- 
gan to hear rather frequently of otters that 
had been seen or tracked on Cape Cod. In 
the course of the next decade they increased 
in numbers and extended their distribution 
until they had become of common occurrence 
almost everywhere from Wareham and Ply- 
mouth to Brewster and South Yarmouth. 
No doubt they ranged still farther eastward 
along the cape, if not also northward to Can- 
ton and Readville, as I have already sug- 
gested. They seem to have reached their 
maximum abundance about the beginning of 
the present century. Up to this time they 
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were not much molested, for they are exceed- 
ingly wary creatures and few of the local 
hunters knew how to capture them: but within 
the past five or six years, as I am informed by 
Mr. Outram Bangs, the Marshpee Indians 
have trapped them systematically, not only 
in the- Indian Reservation near Cotuit, but 
elsewhere over the cape, and with such skill 
and success that they have been everywhere 
very considerably reduced in numbers. When 
they were still plentiful I saw their signs in 
many places about the sandy or muddy mar- 
gins of ponds, brooks and swamps in Plymouth 
and Barnstable counties, usually in places re- 
mote from civilization, but sometimes—as at 
South Yarmouth—within a mile of village 
centers and even nearer outlying farm- 
houses, while I have occasionally tracked 
them from pond to pond over high ridges 
traversed by public roads. Mr. Bangs has 
had still more frequent and interesting ex- 
periences of a similar kind, for his summer 
home at Wareham lies within easy reach of 
many an otter-haunted pond and stream. 
When I was visiting him there in 1900 he 
took me one day (June 13) to a wide, swift- 
flowing brook into which an otter, disturbed 
by our approach, had evidently plunged only 
a few moments before. The eddying water was 
still roily where he had entered it and on the 
shore we found his footprints and a dead 
alewife that he had been eating. It was per- 
fectly fresh and, indeed, still bleeding at the 
point where its head had been bitten off. No 
doubt this was the same otter that Mr. Bangs 
had seen near the same place only a week or 
two before and it may have been also the one 
that he shot there some three years later (on 
March 31, 1903), whose mounted skin is now 


on exhibition in the Museum of Comparative 


Zoology. 

The evidence above presented is undeniably 
too fragmentary and inconclusive to positively 
discredit Mr. Gordon’s suggestion that east- 
ern Massachusetts may have been restocked, 


within recent times, by otters that have come 
directly from Maine and New Hampshire or 


indirectly thence by way of the Connecticut 
River and such eastward-flowing streams as 
the Assabet. Indeed, I am by no means dis- 
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posed to deny that this may have happened. 
But I consider it much more probable—as 
does Mr. Gordon apparently—that most, if 
not all, of our otters (at least those found in 
eastern Massachusetts) are descended from 
primitive native stock. For it is evident that 
the species has never been completely extir- 
pated in Massachusetts, even in the neighbor- 
hood of such large cities as Boston and 
Springfield, while any assumption that there 
have been immigrations from farther north is 
unsupported by known evidence and also un- 
satisfactory because of the fact (to which I 
could bear strong testimony if it were neces- 
sary) that in most parts of northern New 
England otters are, and have been for twenty 
years or more, far from common. Hence it is 
difficult to believe that many of them have 
come to us from that direction, although a 
very few may stray southward, at infrequent 
intervals, along the Connecticut and Merrimac 
rivers. However this may be, I am decidedly 
of the opinion that if, within recent times, 
there has been anything in the nature of an 
overflow of otters from localities which they 
have somewhat over-populated, its source is 
most likely to have been Cape Cod. For there, 
as I have said, the otter has been more numer- 
ously represented, over wide areas, during the 
past quarter of a century, than anywhere else 
in New England. 
BrewsTER 
145 BraTTLe STREET, 
CAMBRIDGE, Mass. 


SOCIETIES AND ACADEMIES 

THE GEOLOGICAL SOCIETY OF WASHINGTON 
At the 212th meeting of the society, held on 
Wednesday, January 13, Mr. G. K. Gilbert pre- 
sented the following paper: “ Earthquake Fore- 
casts,” a paper read before the Association of 
American Geographers at Baltimore, on Friday, 
January 1. This paper was published in SclENCE 

and hence no abstract is furnished herewith. 


At the 213th meeting of the society, held on 
Wednesday, January 27, the following papers 
were presented: 

Regular Program 
Some Observations on Rocky Mountain Faults: 
CHESTER W. WASHBURNE. 
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The faults observed may be referred to three 
genetic types. 

Type I, Normal dip faults crossing the aves 
of anticlines——The examples considered displace 
strata just above the Colorado shale, and do not 
penetrate the latter over 300 feet. None reach 
the Carboniferous. The maximum vertical dis- 
placement, 50 to 300 feet, is on the anticlinal 
axes and decreases down the limbs until the 
faults become small monoclinal flexures and 
finally disappear. The motion along each fault 
plane had two essential components: (1) vertical, 
either (a) upward movement of the foot-wall, or 
(6) downward movement of the hanging wall; 
and (2) horizontal, either (a) inward movement 
of the foot-wall toward the anticlinal axis, or 
(6) outward movement of the hanging wall away 
from the axis. Field observations show that these 
movements have been combined in one of two 
ways. A: (la) with (2a); or B: (106) with 
(26). Combination A would be produced during 
folding by compression resulting in axial thicken- 
ing of the underlying shale and upward creep 
on the limbs, the movement being greater on the 
up-thrown or foot-wall side of each fault. Com- 
bination B would be produced by creep down the 
limbs of anticlines and axial thinning of the Colo- 
rado shale, the movement being greater on the 
down-thrown side. This might be caused during 
the folding, by the tension of stretching over the 
underlying Paleozoic limestones, or subsequently 
by gravitative creep down the limbs, under the 
pressure of about 3,000 feet of overlying rock. 
Combination A is the most probable. The breaks 
were probably initiated as lines of scission or 
blatter between blocks that were shoved unequally. 

Type II. may, for convenience, be called faults 
of vertical thrust, because the vertical component 
is large. The type is characteristic of the margins 
of broad, domical, flat-topped uplifts such as the 
Marysville batholith and the Bighorn Mountains. 
The faults are usually intimately associated with 
flexures. The faults that are of the same kind, 
orographically, as the flexures, i. ¢., the faults 
that add to the height of the uplift and to the 
depth of the adjacent depression, are named 
additive. These are due to the same forces that 
elevated the mountain mass. The additive group 
includes both “thrust” and “normal” faults of 
the current nomenclature. The complementary 
group of faults subtracts from the height of the 
uplift and is therefore designated subtractive. 
They are due to forces opposite in kind to those 
that made the uplift, probably to gravitative 
subsidence. All subtractive faults are “ normal.” 
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Type III. Tilted fault blocks.—Many great 
series of step faults are hard to explain by the 
idea of collapse of an uplift. In some cases the 
inclination of the strata require that the uplift 
have a height far exceeding any known elevation 
on the earth, yet there is no physiographic evi- 
dence that such elevations existed. It is more 
probable that the tilting and faulting of the 
blocks were concomitant. The hypothesis of con- 
tinental creep can not explain some of the phe- 
nomena. 

A suggestion is furnished by a faulted pebble 
in schist, collected by J. S. Diller. (See U. 8. 
Geological Survey Bulletin 353, fig. 4, p. 22, and 
American Journal of Science, Vol. XXIV., fig. 5, 
p. 12, July, 1907.) According to Becker the 
schistose structure is in the final direction of 
maximum slide, and the oblique faults are in 
another final direction of maximum slide subor- 
dinate to the first. Both were initiated by the 
same rotational shear or scission, which tilted the 
oblique faults forward, and which produced prac- 
tically no change in the direction of the schistose 
structure. 

A cross-section of the mountains of Colorado 
bears a strong resemblance to this pebble. The 
schistose structure or direction of greater motion 
corresponds with the thrust faults and hypothet- 
ical buried sheer zones of the mountains. The 
cross-breaks correspond with the step faults of 
South Park and the Leadville District. The 
initial formation of the breaks on the principles 
of cleavage laid down by Becker, and the subse- 
quent forward rotation of the fault blocks by the 
same shearing thrust, would explain all the phe- 
nomena. In this way both the thrust faults and 
the normal step faults could be produced at the 
same time by the same forces. 


Quartz as a Geologic Thermometer: FRepD. EUGENE 

Wricut and Esper S, LARSEN. 

On any temperature scale certain temperatures, 
as the boiling and freezing points of water, are 
arbitrarily chosen as fixed and standard points of 
reference. For the geologic temperature scale, sim- 
ilar points must be selected and for this purpose 
melting points of minerals and mineral aggregates 
(eutectics), and especially inversion temperatures 
of enantiotropic forms of the same compound, may 
serve. Quartz is well adapted to furnish one and 
possibly two such points, since it has two inver- 
sion temperatures, the one at about 560°, where 
a-quartz inverts to 8-quartz, and the second at 
about 800°, where 8-quartz changes under certain 
conditions to tridymite. Miigge’ has recently 
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shown that at 560° quartz changes to a second 
form called 8-quartz, which is also hexagonal and 
trapezohedral in its symmetry but in all proba- 
bility hemihedral instead of tetartohedral. This 
change in symmetry class involves certain changes, 
as crystal habit, character of twinning and inter. 
growth of right- and left-handed quartz, and 
fracturing of crystals, which in turn can be used 
directly to distinguish quartz formed above 560° 
from that which has never reached that inversion 
temperature. These criteria were applied to 
quartz from 43 different localities, 17 of vein 
quartz, 13 of pegmatite and 13 of granite and 
granite porphyry quartz. Nearly 500 plates of 
quartz in all after the basal pinacoid were cut, 
polished, etched and tested from these view-points 
—the net result of the investigation being that 
the vein quartzes were formed below 560°; also 
the quartz of certain pegmatites, while all granite, 
granite porphyry and graphic pegmatite quartzes 
were probably formed above 560°. By thus fixing 
temperature limits of formation of quartz, it is 
possible in many instances to determine limits 
for other minerals associated with quartz. 


The Stream Robbery on which the Belle Fourche 
Reclamation Project is Based: N. H. Darton, 
U. S. Geological Survey. 
The Belle Fourche project provides for the 

irrigation of 85,000 acres of the Great Plains 

lying north of the Black Hills in western South 

Dakota. The water is to be taken from Belle 

Fourche River just below the town of Belle 

Fourche, carried down the north bank a short 

distance, and then by a deep cut through a nar- 

row divide to a large reservoir sustained by a 

long dirt dam. From the reservoir it will be car- 

ried by ditches into a large, low-lying basin, 
where it will be utilized. As in most reclamation 
projects, the topography presents certain favor- 
able peculiarities. In this case it is that the 
river near Belle Fourche is considerably higher 
than the wide basin of tributaries on the opposite 
side of a narrow divide. This basin was excavated 
in soft shale by creeks of moderate size. Orig- 
inally the present river was a very smail branch 
creek, but having greater declivity, it finally cut 
back through a narrow divide and tapped the 
headwaters of the Little Missouri River. The 
river has not yet greatly deepened its valley near 

Belle Fourche, so that now the water can easily 

be carried by a short canal system into the large, 

low lying basin to the north. 


*“ Neues Jahrbuch,” Fest band, 181-196, 1907. 
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The locality at which the Little Missouri was 
tapped, is in the big bend thirty miles northwest 
of Bele Fourche. Its features are well shown on 
the Aladdin quadrangle of the U. S. Geological 
Survey. The former channel is now a flat-bot- 
tomed gap through the divide about two miles 
long and known as Stoneville Flat. To the north 
it coalesces with the present Little Missouri 
Valley, while to the south it ends in a cliff of 
shale eighty feet high descending to the present 
Belle Fourche River.. 


Ar the 214th meeting of the society, held on 
Wednesday, February 10, under informal com- 
munications, Dr. J. W. Spencer presented briefly 
some “ Notes on Borings in the Vicinity of Whirl- 
pool Rapids.” 

Regular Program 
The Pleistocene Phenomena of Southeastern Wis- 
consin: WM. C. ALDEN. 

This paper is based upon detailed surveys of 
an area of about 8,600 square miles south of 
latitude 44° N., made under the direction of Dr. 
T. C. Chamberlin. Outside the terminal moraines 
of the Wisconsin ice sheet is a deposit of drift 
regarded as of Illinoian age. The composition of 
the drift and trend of strie show that the direc- 
tion of ice movement was, in general, westerly to 
the limit of the drift. The average estimated 
thickness over 470 square miles of this area is 
45 feet. Very compact reddish till and contorted 
laminated clays exposed at intervals on the shore 
of Lake Michigan at the base of the bluff are 
correlated with this stage of glaciation. 

Some, at least, of the vegetal deposits pene- 
trated by wells at many places throughout the 
area of Wisconsin drift probably represent the 
Peorian interval of glaciation. To this horizon 
also may belong the logs and stumps observed 
by Dr. J. W. Goldthwait near Manitowoc and 
Two Rivers, Wis. One stump was found still 
rooted in dense reddish clay provisionally classed 
with the Illinoian deposits. 

The Green Bay, Lake Michigan and Delavan 
lobes of the Late Wisconsin ice sheet are shown 
to have been contemporaneous in their maximum 
extension. Estimated average thickness of drift 
in the terminal moraine of the Green Bay Glacier 
at the south end of the lobe is 119 feet (this 
includes older drift). Along the west side, where 
no earlier drift is known, the thickness is 61 to 
77 feet. The estimated average thickness over 
1,611 square miles of the ground moraine, in- 
cluding recessional moraines, is 71.4 feet. Seven- 
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teen hundred and fifty drumlins of good form 
occur in the area examined. Evidence is found 
that some were formed when the ice reached only 
to one of the inner moraines. Eskers were formed 
at or near the base of the ice and the esker-form- 
ing streams were controlled by the configuration 
of the drift surface. Direction of movement in 
the adjacent parts of the two glaciers was almost 
opposite. The interlobate moraine is 100 to 300 
feet high, the relief generally being entirely of 
drift. Drift of the Lake Michigan glacier esti- 
mated as 100 to 150 feet thick at the south, 160 
feet at the north and 45 feet midway between. 
Recessional moraines are well marked. 

A readvance of the Lake Michigan glacier cov- 
ered the moraines east of the Milwaukee River 
with a deposit of red till southward to Milwaukee. 
Between Sheboygan and Plymouth this extended 
14 miles west of the lake shore. The estimated 
average thickness of this deposit is 34 feet. In 
Sheboygan and Manitowoc counties there is a 
well-marked terminal moraine of red till over- 
lapping the earlier recessional and interlobate 
moraines. A similar deposit of red till bordering 
Lake Winnebago indicates a readvance of the 
Green Bay glacier to the south line of Fond du 
Lac Township. This readvance is believed to have 
occurred at the Glenwood stage of Lake Chicago. 
There is a faint development of the Glenwood 
beach on the red clay formed when the ice again 
retreated. This is traceable north through She- 
boygan County. In southern Sheboygan County 
slight traces of a beach occur at the Calumet level. 
Traces of the Toleston beach occur in Kenosha 
County, but this was mostly obliterated during 
the formation of the Nipissing shore, which is 
strongly marked by cliffs and terraces about 14 
feet above Lake Michigan. The Algonquin beach 
is not distinguishable, possibly it is identical with 
the Toleston shore. As shown by Goldthwait, 
there has been little or no deformation of the old 
shore lines in this area, Filling in the lower part 
of Milwaukee River valley, consisting of marsh 
deposits and alluvium extending 50 feet below the 
level of the lake, indicate that at some time fol- 
lowing the Glenwood stage and deposition of the 
red till the lake waters stood considerably below 
their present elevation. 


Clinton Iron Ores in the Birmingham District, 

Alabama: Ernest F. BuRCHARD. 

The Clinton formation lies on the flanks of a 
non-symmetrical anticlinal valley, extending north- 
east and southwest for about fifty miles, with the 
city of Birmingham near the middle. Only on 
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the east limb of the anticline in Red Mountain 
near Birmingham is the ore of commercial value 
at present. Northwest of this valley lies the 
Warrior Field, containing coking coals, while to 
the southeast lies the Cahaba Field, containing 
high-grade steam and domestic coal. Cambro- 
Ordovician dolomite within the valley and Mis- 
sissippian limestone between the ore outcrop and 
the coal fields both afford stone for fluxing. The 
topography is of the ridge and valley type, very 
favorable for transportation lines to reach the 
outcrops of ore, stone and coal. The ore is of 
sedimentary origin. It contains approximately 
36 per cent. of iron, 12 to 25 per cent. silica, 8 to 
20 per cent. lime and .33 per cent. phosphorus. 
It oceurs in beds like coal, but, unlike coal, the 
beds are subject to residual enrichment on the 
outcrop, due to solution of soluble constituents; 
also they are not so broadly extensive as coal 
beds. Studies of the strike sections of the ore 
on the outcrop and of sections at right angles to 
the outcrop by means of mine openings and drill 
records show that the beds are long, narrow, lens- 
like bodies. The quality of the unweathered ore 
is fairly constant in the direction of the dip. 
All the facts obtained during recent geological 
surveys of this field indicate that the ore is the 
result of original deposition of ferruginous sedi- 
ments and that, so far as the material continues 
of workable thickness, it will mostly be found of 
workable quality. 


The Earthquake Rift in Eastern San Luis Obispo 
County, California: RatpH ARNotp and H. R. 
JOHNSON. 

This paper embraced a description of some of 
the topographic features along the earthquake 
rift and was illustrated by lantern views showing 
the terraced aspect of the country adjacent to 
and the offsetting of streams by the rift. An 
instance of offsetting was described in detail 
where a stream flowing southwestward from the 
Temblor Range strikes the rift at right angles, 
is directed to a northwesterly course along the 
rift for 400 feet, and finally leaves the rift at 
right angles and flows off on the plain. The scarp 
along the rift at this point is on the northeast 
side, and there is apparently a small alluvial fan 
developed where the stream leaves the rift on the 
southwest, so that any hypothesis other than one 
in which a horizontal movement of 400 feet is 
assumed does not seem to explain the conditions 
found here. 

8. 
Secretary 
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THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


THE 659th meeting was held on January 30, 
1909, Vice-president Wead presiding. 

The following papers were read: 

A Proposed Method for Determining the Solar 

Parallax; Dr. C. G. ABBOT. 

The author cited the recently published values 
of the solar parallax obtained by observations of 
the minor planets, and especially of Eros. These 
generally agree very closely and yield a value 
8”.80 or a trifle higher. The recent long-continued 
and careful work of Doolittle, on the other hand, 
has given the value of the aberration constant as 
probably 20”.51, corresponding with a parallax 
8”.783. Kiistner and Halm have employed the 
Déppler principle to determine the velocity of the 
earth in its orbit, by observing the displacements 
of lines in the spectra of certain stars at intervals 
of six months. Kiistner obtained thereby 8”.84 
for the solar parallax. 

The author proposed to use two celostats and 
reflect simultaneously on a powerful spectroscope 
the light of Venus and Mars. A differential 
velocity of these objects as great as 28 km. per 
second is available. Adams has in similar fashion 
determined the velocity of rotation of the sun 
with a probable error for a single photographic 
plate of 0.004 km. per second. An experimental 
photograph of Venus’s spectrum has been made 
with the tower apparatus at Mt. Wilson, on the 
same scale employed by Adams for the sun, in 
two hours’ exposure. It is thought that a scale 
of spectrum one fifth as great can be used in prac- 
tise for a simultaneous exposure on Mars and 
Venus. By alternating the two celostats on suc- 
cessive nights, and by carefully reducing the light 
of Venus to equal that of Mars, and by using a 
long focus telescope to form the images, so that 
only the central part of the disks of the planets 
would be used, the author hoped the method 
would be capable of yielding in ten nights a value 
of the parallax accurate to one part in 2,000. 
The Magnetic Properties of Iron: Their Applica- 

tion and Measurement: Mr. C. W. Burrows. 


THE 660th meeting was held on February 13, 
1909, Vice-president Wead presiding. The follow- 
ing papers were read: 

A New Method for Determination of Focal 

Length: Mr. I. J. Priest. 

This method, based on the Fabry and Perot 
interferometer, gives the focal length directly and 
accurately; it is adapted to lenses of all focal 
lengths; it can be used for the determination of 
achromatism; and finally it is unique in that 
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linear measurement only is involved—a length 
taken with a micrometer. The use of a costly 
and cumbersome optical bench is not required. 
priefly, the method is rapid, precise and con- 
venient. 
the theory of fringe formation in the Fabry and 
Perot interferometer. The several sources of 
error were considered and all shown to be of the 
order of one part in one thousand, and hence the 
error-in the determination of focal length f not 
greater than f/1,000. 


The Coefficient of Reflection of Electric Waves at 

a Transition Point: Dr. Louis CoHEN. 

The paper discussed mathematically an impor- 
tant practical question, applicable to many pres- 
ent-day engineering problems, especially to the 
transmission of power by means of high potential 
electric currents. It was pointed out that in 
passing from an air circuit to an underground 
cable the potential might easily be almost doubled 
at the point of transition, due mainly to the dif- 
ference in the capacities of the two parts of the 
circuit. In the cases of circuits having large 
localized inductances the potential may at places 
become nearly double the ordinary line potential. 
The aseussion was in reference to alternating 
currents. R. L. Faris, 

Secretary 


THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
MEDICINE 

Tue thirty-second meeting of the society was 
held at the New York University and Bellevue 
Hospital Medical College, February 17, 1909, with 
President Lee in the chair. 

Members present: Alsberg, Atkinson, Auer, 
Banzhaf, Beebe, Berg, Burton-Opitz, Ewing, 
Famulener, Foster, Gay, Gies, Henderson, Jacobs, 
Joseph, Kast, Lee, Levene, Levin, Lewis, Lusk, 
Mandel, Meltzer, Meyer, Murlin, Noguchi, Opie, 
Pearce, Storey, Terry, Wallace, Weil. 

Members elected: John F. Anderson, T. G. 
Brodie, L. J. Cole, Martin H. Fischer, Richard V. 
Lamar, Max Morse, Hanz Zinsser. 

Officers elected: President, Frederic S. Lee; 
Vice-president, William J. Gies; Secretary, Eugene 
L. Opie; Treasurer, Graham Lusk. 

Resolution adopted: Resolved, That, on the re- 
tirement of Professor William J. Gies from the 
secretaryship of this society, after a service of 
six years, the society expresses to him its appre- 
ciation of, and its cordial thanks for, his most 
efficient labors. To Professor Gies’s devoted work 
is due, in great part, the honorable position which 
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the society has already attained among the scien- 
tific societies of this country. 


Scientific Program* 

Yandell Henderson: A method for the direct 
observation of normal peristalsis in the stomach 
and intestines. 

A. I. Ringer (by invitation): Studies on the 
effects of carbon monoxid poisoning. 

George B. Wallace and Hugo Salomon: In- 
testinal excretion during diarrhea. 

R. Burton-Opitz and Daniel R. Lucas: The 
vascularity of the kidney as influenced by sensory 
impulses. 

Paul A. Lewis: The influence of temperature 
on hemolysis in hypotonic solutions. 

Frederick P. Gay: A carcinoma of the rat 
(Flexner-Jobling) considered from the standpoint 
of immunity. 

A. O. Shaklee: Influence of temperature upon 
pepsins 

Nellis B. Foster and James C. Greenway: Syn- 
thesis of uric acid. 

Hideyo Noguchi: Some critical considerations 
on the serum diagnosis of syphilis. 

D. Manson, L. Kristeller and P. A. Levene: On 
nitrogenous metabolism in chronic nephritis. 

Carl L. Alsberg: The formation of gluconic acid 
by the olive-tubercle organism and the function 
of oxidation in some microorganisms. 

Jacques Loeb: On the fertilizing and cytolytic 
effect of soap. 

T. Brailsford Robertson and Theodore C. Bur- 
nett: On the depression of the freezing point of 
water due to dissolved caseinates. 

W. J. MacNeal, Lenore L. Latzer and Josephine 
E. Kerr: The daily excretion of bacteria in the 
feces of healthy men. 

Walter A. Jacobs and P. A. Levene: Further 
studies on the constitution of inosinie acid. 

John F. Anderson and M. J. Rosenau: The effect 
of heat on the anaphylactic properties of proteins. 

Charles A. Elsberg: A skin reaction in car- 
cinoma from the subcutaneous injection of human 
red blood cells. EvGene L. Opi, 

Secretary 

* Authors’ abstracts of the papers read before 
the Society for Experimental Biology and Medi- 
cine are published in the Proceedings of the So- 
ciety for Eaperimental Biology and Medicine. 
A number is issued shortly after each meeting, 
and costs twenty cents a copy. Copies may be 
obtained from the managing editor, Eugene L. 
Opie, Rockefeller Institute for Medical Research, 
66th Street and Avenue A, New York. 
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THE AMERICAN CHEMICAL SOCIETY 
NEW YORK SECTION 


Tue sixth regular meeting of the session of 
1908-9 was held at the Chemists’ Club, March 5. 

The following papers were presented: 
New Aromatic Amino Acids: A. H. KRoprr. 

The paper described the method of formation of 
a certain new diamino isophthalic acid and a 
diamino toluic acid and of various derivatives of 
these acids; also some new derivatives of a nitro- 
amino isophthalic acid and a diamino benzoic acid. 


Some New Quinazolines: R. A. GoRTNER. 

A brief statement was given of further work in 
the quinazoline field, including some new an- 
thranils and the preparation of some amino and 
carboxylated quinazolines. 


The Determination of Niobium in the Presence of 
Tantalum. 
The process given consists in the reduction of 
niobium by means of zine and acid and the sub- 
sequent titration with permanganate. 


On Tetrachlorether and Dichlorvinylether: WILL- 

IAM FOSTER. 

The paper dealt with an improved method for 
the preparation of tetrachlorether and a new 
method for the preparation of dichlorvinylether 
together with the physical properties of these 
compounds; also with the preparation of ethoxy- 
chloracetylchloride by the action of oxygen on 
dichlorvinylether with a study of the mechanism 
of the oxidation. 


The Industrial Manufacture of Anhydrous Chlo- 
rine and the Phenomena Connected with Chlo- 
rine Detinning: ELMER A. SPERBY. 

The chlorine process of detinning tin plate scrap 
was described and illustrated by lantern slides 
and samples. The more important conditions 
which have made the process commercially suc- 
cessful were set forth. These included the prepa- 
ration of liquid anhydrous chlorine, the use of a 
special form of apparatus for regulating the tem- 
perature of the reaction, and an electrolytic 
method for rendering detinned steel free from 
iron oxide and tin alloy. The tin tetrachloride 
resulting from the process was shown and its 
properties, which required special methods of 
handling, were considered. 

The following officers were elected for the ses- 
sion of 1909-10: 

Chairman—Morris Loeb. 

Vice-chairman—Charles Baskerville. 

Secretary-Treasurer—C. M. Joyce. 
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Eavecutive Committee—W. D. Horne, A. G. Stil]. 
well, C. B. Zabriskie and David Wesson. 
C. M. Joyce, 
Secretary 


THE AMERICAN MATHEMATICAL SOCIETY 


THe one hundred and forty-second regular 
meeting of the society was held at Columbia 
University on Saturday, February 27, 1909, 
The brief program required only a single 
session. Twenty-four members were in at- 
tendance. President Maxime Bécher occupied 
the chair. The council announced the elec- 
tion of the following persons to membership 
in the society: Mr. W. T. Campbell, Boston 
Latin School; Professor W. A. Garrison, 
Union College; Mr. D. D. Leib, Johns Hop- 
kins University; Professor William Marshall, 
Purdue University; Mr. J. B. Smith, Rich- 
mond, Va., High School; Mr. C. M. Sparrow, 
Johns Hopkins University. Ten applications 
for membership were received. 

Professor Bécher tendered his resignation 
as member of the editorial committee of the 
Transactions, to take effect August 15, it being 
his intention to spend the coming academic 
year abroad. Professor Osgood was appointed 
to fill the unexpired term. 

The following papers were read at this meet- 
ing: 

Edward Kasner: “ Brachistochrones and tauto- 
chrones.” 

D. C. Gillespie: “ On extremal curves which are 
invariant under a continuous group.” 

Virgil Snyder: “Infinite discontinuous groups 
of birational transformations which leave certain 
surfaces invariant.” 


Professor Bécher presented certain results 
in extension of his paper “ On systems of lin- 
ear differential equations of the first order,” 
read February 22, 1902, and to be published in 
an early number of the Transactions. 

The San Francisco section of the society 
also met on February 27, at Stanford Univer- 
sity. The Chicago Section meets at the Uni- 
versity of Chicago, April 9-10. The next 
meeting of the society will be held at Columbia 
University on April 24. 

F. N. Corr, 
Secretary 


